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ADVANCE) FLIGHT SIMULATOR: UTrILIZATION IN A-1O CONVERSION
AND AIR-To-SURFACE ATTACK TRAINING

L INIRODICT(ION

This technical report is comprised of four distinct efforts, each written as a section complete in
itself. The report is the result of the efforts of many individuals with diverse backgrounds and
interests, each specializing to some extent in work on one aspect of an urgent Air Force problem. The
advantages of this nultidisciplinary approach for quickly reaching a solution are obvious: the
disadvantage lies in the difficulty of producing a succinct and coherent report that unites these four
efforts. However. all four activities were performed under one work unit in response to one Request

for Personnel Research (R PR). and for this reason. thev are combined in a single document.

Baekgmund

The first investigation by the Air Force Human Resources Laboratory (AFHRL) into the air-to-

surface (A/S) weapons delivery task is discussed by Hutton, Burke. Englehard. Wilson, Romaglia, and
Schneider. 1976. The results of this project indicated that a large field-of-view simulator could provide
excellent training in A/S attack operations. Building on this base. a study was conducted to determine the
effects of generalized A/S simulator weapons delivery training upon newly rated pilots (Gray & Fuller.

1977). It was found that such training produced high positive transfer to an actual aircraft (the F-5B) even

though the fidelity of simulation was not particularly, high.

(oncurrent with these developments. the A-I) aircraft was being introduced into Air Force
service. This event presented the Tactical Air Command (TAC) with a unique set of training
problems. The A-I is a single-place aircraft designed solely for the A/S attack mission. This fact
greatly increases the difficulty of the piloting task for the newly rated aviator. The first flight must he
a successful solo. and the follow-on A/S training in the aircraft is composed of highly hazardous
activities. Froni the TAC viewpoint, the training technology in support of the weapons system was
deficient on two major counts. First. A-l flight simulators were not in the inventory and would not
he available for several years. Second. there was no quantitative information that could be used to
design conversion and tactical A/S training programs that could employ such simulators when they

came on the line.

To obtain information which could be applied to the courseware aspects of the training
problem, TAC wrote an RPR concerned with the operational employment of wide-angle visual
simulation. AFHRL saw this request as a natural extensiuon of its A/S research activities and

responded with a favorable evaluation of the R PR. Simultaneously, TAC requested AFHR L support
in training students newly graduated from Undergraduate Pilot Training (UPT) to fly the A-10. The
coincidence of these two requests presented a rare opportunity. If the Advanced Simulator for Pilot
Training (ASPT) could be suitably modified, an alternative to initially dangerous and expensive
aircraft training would exist which also offered considerable research potential. The resulting
program that was jointly agreed upon by TAC and AFHRL had numerous advantages for both
organizations. TAC would meet critical training requirements in a safe and timely manner. In
addition. TAC would benefit from the research performed on simulator design features and the
development of the training programs associated with the effort. AFHRL could begin a major
research thrust in the tactical training arena. Substantial contributions would be made to other

Simulator Special Projects Office technical needs. The ASPT hardware and software would be
updated. Finally. A-I0 student pilots and instructors would be available for use as experimental
subjects.

Through the joint efforts of AFHRL and TAC. the ASPT was changed to an A-IO configuration
(Cyrus & Fogarty. 1078). The successful completion of this step permi
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objectives to be achieved. First. AFH RI. had the capacity to conduct valuable research on A/S
fighter aircraft simulator training. Second. TAC had a system with the potential to provide the

novice pilot training in A-10 conversion and surface attack tasks.

This mutually beneficial aspect of the program was followed throughout. The dual utilization of
apparatus and subjects (i.e.. training for TAC and research for AFHRL) was quite successful and
enabled both organizations to advance their mission objectives. A two-phase program was planned.
In the first phase. the ASPT would be configured to provide minimal (but adequate) cues for

conversion and introductory A/S training. This approach would meet operational deadlines and vet

allow valid research on several of the items requested in the TAC RPR. In the second phase. the
ASPT would reach full-mission capability and a much wider range of research issues would be
addressed.

Problem Statement

The overall thrust of the TAC RPR was aimed toward determining the most effective and
efficient use of a wide-angle simulator visual system in a tactical A/S training program. Specific

requests within the RPR were as follows.

1. Analyze conversion and tactical A/S tasks to determine how each task can be subdivided into
its individual learning activities and determine the specific sequence for presenting these activities.

2. Determine the minimum essential student environment that is required to allow training in a
simulator that is equipped with a wide-angle visual system.

3. Determine the optimum simulator instructional design including instructor pilot positioning
that is required to monitor, control and evaluate student performance in a simulator that is equipped

with a wide-angle visual system.

4. Develop a syllabus for conversion and tactical air-to-surface simulation instruction.

Objectives

To provide information on the items requested by TAC. one work unit with several "mini-

projects" was planned. The broad purpose of the research was to develop conversion and surface
attack simulator training programs for novice A-1O pilots and to determine simulator features and
capabilities required for effective training in the A/S mission. For the initial work unit, these goals

were refined into four specific objectives: development of a conversion and surface attack syllabus:
generation of objective performance measurement algorithms: determination of design
requirements for instructor/operator stations: and assessment of the utility of advanced instructional

features. Although two objectives (syllabus development and performance measurement) were
closely related in terms of an end product, the remaining two (station requirements and instructional
features utility) were not. Thus, the methodology and procedures used were unique to each objective

and were treated as semi-autonomcus efforts.

Rationale

As is apparent. the theme pursued in this work unit was to develop an "optimum mix" program
that would satisfy operational training needs and address research issues. At the outset, it was
realized that only a small number of subjects. i.e.. students and instructor pilots (IPs) would be

available. But the paucity of subjects was outweighed by another factor: the absolute validity of the

sample. There was no question that these individuals were representative of the population to which
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generalizations would be tade. Hie T.A\ students and IfPs lho participated "ere those of an

operational combat crew training squadron. The tasks to be trained and investigated were real-world
behaviors that would have to be transferred from ASPT to the A-I0. Finally. the objectivity of the
criteria (parameters of aircraft control. bomb-drop circular error. and percentage of rounds through
a target) left little doubt that the assessment of the results of the project would he based on measures

highly relevant to real-world operations,

The method used to accomplish the project's objectives generally followed previous AFHRI.
training research and development activities (Woodruff. Smith. Fuller. & Wever. 1976). Based on

Instructional S stem )evelopment principles (as exemplified in the T-37 Instrument Flight

Simulator syllabus: Vr ever & Fuller. 1977). a -'cut and try' approach was used that underwent
repeated evalunation and modification to discover and solve problemi areas. Not only was this
pragnatic approach quite successful in iieeting the immediate training needs but it also vielded a

product that would satisfy a futture requirement: a prototype syllabus for tite A-10 Operational Flight
Trainer (OFT). In conjunction with the performance measurement algorithms. the syllabus
provides a guideline instructional package that can be directly transferred to the Operational Flight
Trainer when it comes on line.

0vershadowing all other program elements was one dominant consideration. The simmilation
and training had to deliver positive transfer to the A-I0 aircraft. It was realized that the failure to do
so would very likely have disastrous consequences. For this reason, the simulation was subjected to

extensive pre-testing in order to insure high fidelity in critical flight regimes. TAC's certification of
the system as fully "ready-for-training*" and the subsequent results of its utilization were convincing
evidence of success.

OTganization of the Report

There were four research objectives to be satisfied by the work unit. For clarity, each objective
is reported in a separate section. The first section deals with syllabus development: the second.
section with performance measurement: the third section with instructor/operator station design:
and the fourth section with advanced instructional features. The conclusions and implications
associated with the topic are at the end of each section.

EL SYLLABUS DEVELOPMENT

The objective concerned with the development of a conversion and surface attack simulator
training syllabus illustrates how effectively one research effort could yield two different. but highly

useful, products. The first of these products was. obviously, the syllabus TAC needed for instruction.
The second was an expansion of the A/, simulator training research data base.

This section is titled "Syllabus Development" but most of its content deals with the results of
simulator utilization in the context of A/S training. The reason for this is that there is little to be

gained by giving a labored description of the trial-and-error process by which the syllabus was

produced. It is sufficient to say that the subject matter of the syllabus and the general approach to
instruction relied upon AFH R I and TA experiences in training pilots for other aircraft systems.

Thie actual production of the syllabus proceeded on a simple step-by-step basis. After a prototype

syllabus was written, it was *'tested" in ASPT by 1Ps. modified. used for a class of students, and then

redone. This process was then repeated for the next class. The sllabus that finally emerged was the

result of three iterations of such refinement (Appendix A).
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Bac kground

Although it was not possible to conduct a rigorous bexecrin be'ause of small ilass sizes and

operational training constraints. iiany of the elements that comliprise a typical experimental ,tudy

were present. Thus. this standard reporting format is the one that %ill be followed in presenting tie

results.

Subjects. The subjects were students in the A-10 C.ombat Crew Training Squadron ((C(IS) B-
course at I)avis-Montfhan AFB. Arizona. All students in four (CCTS B-course classes were used a.
subjects. The number of subjects in each class was quite small: six in the first: six in tile second: five-

in the third: and seven in the fourth. The fourthf class was used as a control group for k/S

evaluations.

Instructor Pilots. The IfPs for the stud- were drawn from the 355th Tactical F'ighter X ing at

Davis-Nionthan A FB. All IPs were highly experienced in air-to-surface weapons delivery and were

thoroughly briefed on the purposes of the stud and their jobs within it. Special training on the

ASPT console operation and advanced training features (apabilities was given to the IP.s -ho

administered the sire ulator training.

.Apparatus. The ASPT %as used for initial conversion and A/S weapons delivery training With

the A-10 serving as the criterion test vehicle. Technical references for ASPT can be( found in IIagin
and Smith (197 ). but since the device wa.N extensively modified for this application, it is necessary
to give the major details specific to the A-I) siniulati,,n used.

The Phase I A -10 ASPT configuration physical configuration was obtained by modifying a T-37
cockpit. Although it %as not possible to perfectly duplicate the A-10 cockpit. the important spatial

relationships among critical instruments and controls were preserved. Because the objectives of this
phase of the effort were limited, the A-10 panef required only the following instruments and
indicators: angle of attack: turn and slip: clock: ADI. 1Si: vertical velocity: airspeed: altimeter:
engine temperature: tachometer: flap: NNWS: landing gear. With the exception of the .l11 and HSI
which were from the T-38 aircraft, these instruments were of the type used on the T-37. The stick.
throttle, and landing gear handle were locally fabricated and were nearly identical to those on the A -
10. Since there was no requirement for training navigation. Instrument flight rule conditions, or
emergency procedures. neither the radio aids nor any of the A-10 aircraft systems (e.g.. the hydraulic
system) were simulated.

Aircraft performance and handling qualities throughout the normal flight envelope were very

precisely simulated. Rates of climb and descent tinder all aircraft loading conditions were checked
against flight test data. Responses to pilot inputs were verified by duplicating the aircraft's flight test

handling qualities and comparing long period longitudinal and lateral directional oscillations as Well
as step aileron response and response to pitch doublets.

Two visual lata bases were generated. One of these represented l)avis-Monthan AFB and the

other, the (Gila Bend (unnery Range. Because of the limited edge capacity of the computer-
generated image system (i.e.. 2500-edge maximum). only Runway 12 of the air base was simulated in
detail and oniy major operational landmarks were represented in the visual scene.

A heads-up display (111.D) unit was added to the .\SPT. It consisted of an F-15 processor
modified to provide A-I0 symbology projected onto an A-10 combiner glass. The ASPT combiner
glass was the second generation combiner glass for the A-10. These will be retrofitted to the aircraft
in the near future.

In sum, although the ASPT A-10 simulation was not as complete as a full instrument training or

mission simulator, the aerodynamic characteristics of the A-10 were faithfully represented. all essential
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instruments operated, and the computer image generation system depicted the Davis-Monthan
environment and the Gila Bend Gunnery Range with reasonable fidelity. The HUD was accurately
simulated, and there were automated performance measures for both conversion and surface attack
training.

Syllabus I)euelopm ent. The prototype of the A-1O simulator training syllabus was completed
in mid-April 0 77. In May. this syllabus was expanded by two additional conversion sorties so that
the first class received four conversion sorties prior to the first aircraft flight. The initial syllabus also
included three ASPT surface attack sorties that were accomplished approximately 4 weeks after the
conclusion of the conversion phase.

The modification to the first syllabus consisted of a reduction in conversion sorties from four to
three and an increase in surface attack sorties from three to four. In addition, the content of the
sui-face attack portion was slightly modified. The next syllabus further reduced the conversion sorties
to two. The surface attack sorties were also reduced to this number.

.\t this point, it was determined that sufficient conversion training could be accomplished in two
ASPT sorties of 2 hours duration. but that 1 hours of ASPT training in weapons delivery was not
producing satisfactory results. To rectify i situation, the ASPT weapons delivery training was
expanded by 50 percent. The final product. the syllabus in Appendix A. has two ASPT 2-hour sorties
for conversion training and three ASPT sorties of 2 hours each for AiS weapons delivery training.

Pmcedures

As previously stated, the work effort was not completely congruent with the classical

experimental model used in behavioral research. Certain aspects of this model did exist, however.

and provided a framework for reporting and analyzing the results observed.

Study conditions. The number of students trained under a particular syllabus and the

conversion and A/S weapons delivery sorties/hours are shown in Table 1 which presents a general

schematic of the study's conditions.

Table 1. Study Conditions

Conventinal Pop-tp
Number of Conversion So-ties A/S Sorties A/S Sorties
Stude nis (Hours) (Hours) (Hours)

Class 1 6 4 3 0
(8) () (0)

Class 2 6 3 3 1
(6) (7) (1)

Class 3 5I 1
(4) (2) (2)

Class4 7 , (t 0
(( ontr.I) (4) () (0)

Independent Variables. The independent variables used in the study were the number of
ASPT sorties (i.e.. amount of simulator training) and tasks (events) on which this instruction was
received. As ('an be seen from Table 1. there were different levels for both independent variables-a
necessary consequence of the syllabus development procedures. Thus the total N of the various
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subject groups is rather small and it appeared pointless to make comparisons based on classes and

number of simulator training hours. |lowever. when the unit of analysis was based on the tasks
practiced. it became possible to investigate the simulator training effects in a meaningful manner.

(on rersion Training Tasks. The final conversion training portion of the syllabus consisted
of two sorties. Table 2 lists the content of Sortie I and Table 3 lists that of Sortie 2.

Table 2. Conversion Training Sortie I

I. Local area orientation and familiarization
2. Takeoff: climb, level-off
3. Stall recovery procedures (familiarization only)

a. Power-on stall (straight ahead)
b. Power-off stall (turning)
c. Traffic pattern stalls (low flight)
d. Vertical stalls

4. Lazy eight; aileron roll (speed brakes closed); aileron roll
(speed brakes open)

5. Loop: cuban eight: split "S'*
6. Descent: straight-in approach; go-around
7. Re-entry: normal overhead pattern and approach: go-around
8. Closed pattern: normal approach: go-around
9. Closed pattern: normal approach: go-around

10. Closed pattern: normal approach; touch-and-go
11. Closed pattern: normal approach: touch-and-go
12. Closed pattern; normal approach; touch-and-go
13. Re-entry; normal overhead pattern and approach: full stop landing

Table J. ,onversion Training Sortie 2

I. Takeoff: climb: level off
2. Descent; SFO pattern and approach; go-around
3. Re-entry: SFO pattern and approach; touch and go
4. Re-entry: straight-in approach: go-around
5. Closed pattern: normal approach: touch and go
6. Closed pattern; no-flap overhead pattern and approach: touch and go
7. Closed pattern: no-flap approach; touch and go
8. Closed pattern: simulated single engine overhead pattern and

approach: simulated single engine go-around
9. Closed pattern; simulated single engine approach: touch and go

10. Closed pattern: normal approach: full stop landing

A/S Weapons Delirerv Tasks. There were six A/^ weapovs delivery tasks: five bombing
tasks and a low angle strafe task. Table 4 presents a listing of these tasks and their related release
parameters.

12
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Tab/e .1. A/S Weapons I)eliven ']sks

Tass Releae Slant
Task .'Agle Altitude Ainper d Range

i)ive Bomb ()1B) 30 610 meters 350 K JAS 1033
AG 1. meters

Low Angle Low Drag (LALD) 2()Y 457 meters 325 KIAS 975

AGI1 meters
lo% Angle Bomb (L..AB) 15 183 meters 325 K I.A-S 529

AG. meters
I.ALD Pop-up 20 457 meters 325 K IAS 975

AG 1. meters
IAB P'op-up 15 183 meters 325 KIAS 529

A(,L meters
low Angle Strafe (WAS) 5-15 Above 300+ KIAS 775

23 meters meters
AG L

Dependent Variables and Scoring. Two dependent variables, specific to the phase of
student training, were used. In the conversion training phase. specific parameters for performance
measurement were captured during student ASPT training, but corresponding hard data were not
available from A-10 conversion flights. The only criterion scores possible were IP checkride grades
(rating data). Therefore, the initial qualification ratings from the student checkrides given on the
seventh A-1O flight were used to make comparisons between groups.

For the A/S weapons delivery phase, actual bomb plots from the ASPT and bomb scores from
training flights in the aircraft were used as criterion measures. All bomb results were calculated in
Circular Error Probable (CEP) instead of Circular Error Average (CEA). The CEP is the median
bomb score whereas the CEA is the mean bomb score. It is believed that the CEA does not produce
as representative a picture of performance since it is positively skewed by gross error bombs. Thus
the CEP generates the most accurate indicator of the typical bomb score in a particular event.

All bombs dropped more than 91.5 meters from a target (gross error bombs) were given a value
of 91.5 meters. Bombs scored in the ASPT receive exact readouts but those dropped from the
aircraft are scored in 1.52-meter intervals. Therefore. for proper comparison, all ASPT bombs were
recomputed to the closest 1.52-meter interval. All bombs dropped within 6.1 meters from the target
are scored as bull's-eves.

The score for I.AS was computed using the percentage of hits per rounds fied. The percentages
of all students on a particular sortie were then averaged for the purposes of comparison.

Statistical Analysis. Although a non-parametric analysis of the data from the conversion
training phase was planned. the observed combination of the small n and score distribution pattern
did not justify such action. But the situation for the A/S weapons delivery phase was quite different.
In this case, there were sufficient quantitative data to do a fairly comprehensive parametric analysis.
Following Lindquist (1953) six simple factorial trend analyses of variance were performed (one for
each weapons delivery task). All tests were run at the 5 percent level of significance.

Results

The study results are presented separately for the conversion and weapons delivery phases.
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Conersion Phase Results. At the time of the stud, the conversion phase of the A-1i
training course consisted of transition, formation. instrument. and Basic Flight Maneuvering. Six
aircraft flights were flown during the phase and the seventh flight was an initial qualification (1Q)
checkride. For purposes of comparison. oniy the IQ checkride grades are presented in this report.
The checkride grades fall into three categories:

Q-I Qualified with no deviations:
Q-2 Qualified with deviations: some tasks must he repeated; and.
Q-3 Not qualified: requires recheck

Table 5 gives the results of the evaluation of the conversion training phase.

Table 5. Conversion Phase Results

Failed Faitled
ASPr? ASPT Airnrat IQ Grades

Sorties Sorties Sorties Q Q-2 Q-3

Class 1 4 each 1 1 3 3
Class 2 3 each 0 0 4 2
Class 3 2 each 0 0 4 1
Class 4 2 each 0 1 3 1 3

The student who failed the aircraft sortie in Class 1 also failed the ASPT sortie. The three
students who failed checkrides (Q-3) in Class 4 made errors that were not instructed in the ASPT.
Two of them failed to meet proper grading criterion for T! CAN navigation approaches (not
modeled in the ASPT). and one did not compensate properly for winds in the traffic pattern (the
ASPT is taught as a no-wind environment). Thus it appears that the two ASPT sorties received were
sufficient for safe aircraft transition.

Weapons Delivery Phase. The surface attack weapons delivery phase of the A-10 training
course consisted of 12 sorties. The first seven sorties were conventional deliveries with 300 dive
bomb (DB). 200 low angle low drag (LAID). 150 low angle bomb (LAB). and 50 low angle strafe
(LAS) events. The remaining five sorties consisted of pop-up deliveries with 20 LALD. 15 LAB.
and other events.

Seventeen of the students %,ere pre-trained on these events in the ASPT. This made it possible
to compare their subsequent performance on these events in the A-10 aircraft with the performance
of the Control Group (seven students) when both groups accomplished these same events in the
aircraft. Table 6 lists the average of the median CEP (in meters) for students and IPs on the 300 Dive
Bomb event. Analysis of these data showed that the ASPT-trained students had a significantly
smaller error score than did the control students.
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Table 6. MY Dive Bomb CEP (Emr in Meters)

ASfT Aic'raft

ASPT' Control

Ps Stud t is IPs Student& Students

Sortie 1 30.5 49.4 18.9 24.4 39.6

Sortie 2 36.6 29.0 37.5

Sortie 3 34.4 24.3 30.5
Sortie 4 20.7 32.3

Sortie 5 25.9 24.1

Sortie 0 24.7 29.9

Sortie 7 25.3 21.3

This finding was repeated for the 200 [,AlI) Dive Bomb event (Table 7). Again the ASPT-

trained students had a significantly smaller CEP.

Table 7. 20Y LALD Dive Bomb (Error in Meters)

ASPT Aircraft

ASPT Control

Is Students Is Students S tude nts

Sortie 1 30.8 45.1 20.7 22.2 36.0

Sortie 2 42.1 23.8 36.6

Sortie 3 36.0 28.3 27.7

Sortie t 21.9 28.7

Sortie 5 23.8 33.5

Sortie 6 23.2 28.5

Sortie 7 24.1 30.3

The trend was continued in the 15' LAB Dive Bomb event. The analysis of the data

summarized in Table 8 found that the ASPT-trained students had a significantly smaller CEP.

Table 8. 15° LAB Dive Bomb (Emrin Meters)

ASPT Aircraft

ASPT Control

IPs Students Vs Students Students

Sortie 1 15.2 35.1 12.2 21.6 25.9

Sortie 2 25.9 21.5 25.6

Sortie 3 34.4 15.2 24.7

Sortie 4 20.1 16.8

Sortie 5 13.1 24.4

Sortie 7 16.2 22.3
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The ASPT-trained students did not prove superior. however, when the data from the 200 lA 1.D
Pop-Up event were analyzed. In point of fact. it was the control group of students who exhibited
significantly better performance (Table 9). A possible explanation for this finding is related io
limitations in the ASPT visual cues.

Table 9. 20T LALD Pop-Up (Error in Meters)

ASPT Aircraft

ASPT Control
Ivs Students Ips Students Students

Sortie 1 29.9 45.7 22.9 34.4 33.5
Sortie 2 32.0 22.3
Sortie 3 35.4 27.4
Sortie 4 35.1 27.3
Sortie 5 36.6 25.9

In the 150 Pop-Up event, the ASPT-trained students again demonstrated significantly better
performance than the control group. Table 10 presents the data that support this conclusion.

Tabie jt0. 15° LAB Pop-Up (Enor in Meters)

ASPT Aircraft

ASPT Control
ips Students fPs S tude nts Students

Sortie 1 22.7 27.4 10.7 18.3 22.3
Sortie 2 13.7 17.1
Sortie 3 17.7 20.4
Sortie 4 14.6 23.8
Sortie 5 12.5 13.7

The simulator training was also highly beneficial for the Low Angle Strafe event. As in the four
of the five bomb events, the performance of the ASPT-trained students was significantly better than
that of the control group (Table 1).

Table 11. Low Angie Strafe (Perwent of Rounds Thmugh Target)

AS PT Aircraft

AS PT Control
Is Students Is Students Students

Sortie 1 66 22 70 56.5 28
Sortie 2 42.5 70 40
Sortie 3 56 71 44
Sortie 4 56 45
Sortie 5 53 48
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Discussion

Conversion Training. Student classes received various amounts of ASPT conversion training, with
the main concern being safe transition from the ASPT to the A-10. The evidence seems to show that two
sorties with 4 total hours of ASPT conversion training is sufficient for this purpose. Two sorties seem
optimal because student performance in ASPT showed little or no increase and at times slight regression
during the third and fourth ASPT sorties. Most students stated that they felt two sorties were essential, but
although subsequent sorties enabled them to fly the ASPT better (compensate for its characteristics), this
additional training did not necessarily hell) them in the aircraft.

I I/S Jr eapon% i)e/irer ' Train ing. Inspection of the data from the first three classes indicated
Ih|at three ASPT ./S sorties gave the optimurm return for the amount of time invested in training.
For conventional bomb deliveries, it can be seen that students and Ifs have approximately a 0-
meter ( P differential between the simulator and the aircraft. Probably due to the limitations of the
visual simulation of depth perception cues. students and IPs drop less accurate bombs in the ASPT
than in the aircraft. Therefore. trying to improve student performance in the ASPT beyond a third
sortie or below the lO-meter differential may not be reasonable.

Training in the ASPT greatly improves the initial weapons delivery performance in the aircraft.
ASPT weapons training appears to lower the actual CEP for the first surface attack sorties in an
aircraft by approximately 7 to 8 meters. Additional benefits from simulation are accrued in safety of
flight and ease of instruction. [Ps would much rather instruct students on early S/A sorties who have
had ASPT weapons training than students who have not. Much of the mechanical and procedural
problems associated with the controlled range are also smoothed out during ASPT training, leaving
more time for instructing weapon delivery techniques on the artual range.

It seems that it is more difficult to deliver bombs accurately in a pop-up maneuver in the ASPT
than in the aircraft. It is believed that limited depth perception cues over the ASPT flat visual flight
plane makes the entire pop-up profile more of an instrument procedure in the ASPT than it is in the
actual aircraft. As a result, judging angle-off approaches based on visual cues and apex positioning
makes the pop-up weapons delivery task more difficult in the ASPT than in the aircraft.

The ASPT is an excellent strafing simulator. The depth perception problems that are associated with
the conventional and pop-up bombing events do not have as severe an impact on the strafing task. In the
bombing events, base leg distances, base altitudes, and release slant ranges (except LAB) are larger than
for the LAS event. In ASPT the greater the distance from the target. the less detail and clarity displayed by
the visual system for the specific target area. In the LAS event, the release slant range is closer, which
allows more detail to be placed on the targets. The targets are also built up vertically (parachutes strung
between -meter-high posts). thus increasing depth perception cues. Even though the targets are still not
clearly defined at open fire ranges in the ASPT. the lack of good depth perception cues is not as critical as
in the bomb events.

Student LAS performance in the ASPT is much (loser to aircraft results than in the bombing events.
This could be partially due to the reduced importance of depth perception cues and partially due to the
fact that LAS demands less adherence to specific aircraft delivery parameters than do the bomb events.
The A-10 30mm gun ballistic characteristics allow wide latitude in dive angle. altitude, and airspeed.
Barring extremely gross parameter deviations, the rounds impact where the gun cross indicates. Students
get good strafe scores if they place the gun cross on the target and fire. Thus it is possible to get good scores
with less well developed motor skills. It. should be noted that. in the initial sortie in the ASPT. the students
scored 22% hits. The result for the control group on the first A- 10 sortie was 28%: a figure very close to the
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initial ASPT result. Furthermore, there is an almost perfect correlation between the students' strafing
performance on the third ASPT sortie and in the initial aircraft sortie. This finding is confirmed by the IP
data. IPs shoot 66% in ASPT and 70% in the aircraft, showing the close correspondence between
performance in the simulator and in the aircraft.

Conclusions

For the conversion phase of training, it is believed that two ASPT sorties of 4 total hours is
optimum for most students. With this amount of training. the ASPT has proved to be a device that
permits UPT graduates to safely transition to the A-10 aircraft.

For the A/S weapons delivery phase of training, three ASPT sorties totaling 0 hours has been
found to be highly effective. ASPT weapons delivery training lowers actual student CEP on early
aircraft surface attack sorties by approximately 7 to 8 meters. Additional benefits are found in safety
of flight and ease of instruction on the controlled range. Possibly due to inadequate depth perception
cues in the ASPT visual system, students and IPs deliver bombs more poorly in the ASPT than in
the aircraft. This difference in performance is seen as a system limitation for the current ASPT
configuration.

Pop-up training in the ASPT does not appear to have the same benefit for the students as does
training in conventional deliveries and LAS. More research must be done in this area before firm
conclusions can be reached on the validity of this finding.

The ASPT is a very good simulator for strafe training. The final strafe performance of students in the
trainer very nearly approximated their initial strafe performance in the aircraft. In addition, students who
did not receive ASPT training initially perform in the aircraft at close to the ime level as students in their
initial ASPT strafe training (about 25%).

In sum, the ASPT has produced excellent results in both the A-10 conversion and weapons phases.
Research will be continued to apply ASPT "lessons learned" to dedicated weapon system simulators with
advanced technology visual and flight dynamics simulations. Based on the results seen to date, the value
of such future generation devices in enhancing student training and performance should be very great
indeed.

iL PERFORMANCE MEASUREMENT

There is no question as to the necessity of evaluating student performance. but the methods by
which this is accomplished may vary widely. In the ASPT portion of the present study, two rather
sharply contrast;ng approaches were used to assess proficiency. The first. IP judgment. is the
conventional Air Force technique used to rate piloting skill from UPT through combat crew
training. The second, possible in simulators and some instrumented aircraft, is based on
measurement of physical parameters reflecting aircraft control and vehicle states within the flight
envelope.

As concerns the conversion training phase, there were two reasons why the development of
luantitative measures of student performance were deemed important. First. the training in ASPT
was an unknown quality. Because of the criticality of the conversion phase of training it was believed
that additional measures of proficiency (even if redundant with IP judgment) would add confidence
to the determination that the student was, in fact, capable of soloing the A-10. Second. the generation
of algorithms allowing "automated" performance measures yielded a product that could be directly
transferred to the A-10 OFT when it came on line. These measures would then serve an additional
"quality control" iunction for the OFT instructional program.
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Tl'he need for quantitative assessment of student performance in the ASPT weapons deliveri'
phase of training is obvious. The ability to drop bombs and strafe targets can be known only if it can
be measured.

The measures utilized in the ASPT may be categorized into four types: (a) measurements of
deviation of steady-state flight parameters, (b measurement of rates, accelerations, and control
inputs that reflect how smoothly a maneuver was performed, (c) captured parameter values during a
critical instant of flight, and (d) indicators that flagged procedural and/or safety errors.

Type 1. Measures of stead',-state parameters. The ability to maintain specific steady-state
flight conditions in certain maneuvers provides a meaningful measure of a pilot's performance of
that maneuver. In the ASPT. the relevant parameters can be specified for a maneuver, and
deviations from a base value (ideal) can be measured. For each parameter used, a base value and an
upper and a lower error tolerance (gross deviation from the base value) were specified. For the
maneuvers flown in the conversion training, a computational routine called Standard Profile One
automatically calculated the deviation values for each parameter specified using a sample rate of five

times per second. As a result of this process. seven values were calculated for each parameter. These
values are listed in Table 12.

Table 12. Standard Profile 1

Cakulated Values

Computer Code for Each Parameler

I M can

'2 Root Mean Square

3 % High
4 % On
5 % Low
6 Maximum Deviation
7 Minimum Deviation

Although any selected value sometimes provided highly useful information on the student's

performance of a given maneuver, the level of detail was too "fine-grained" for the average IP to

manage. To overcome this problem, using the Code 4 data, a single total score was computed that

indicated the percent of time that all parameters measured were simultaneously within the tolerance

band. This score was extremely valuable in the evaluation process and was extensively utilized.

Type 2. Measures of maneuver smoothness. A secondary measure of performance was

based on how smoothly the student flew the maneuver. The -smoothness profile" measured rates

and accelerations about all three flight axes and pilot control inputs, A computation routine called

Standard Profile Two (see Table 13) performed the required calculations 30 times per second. By

reviewing rate and acceleration changes, it was possible to assess "smoothness" during any segment of

a maneuver.



Table 13. Standard Pmfile 2

Variable Name Physira Basi

Aileron Power Lb - Degrees/Second
2 Aileron RMS Position Degrees
3 Aileron RMS Movement Degrees/Second
4 Aileron Reversals N/Second
5 Roll RMS Rate Degrees/Second
6 Roll R MS Acceleration Degrees/Second 2

7 Elevator Power Lb - Degrees/Second
8 Elevator RMS Position Degrees
9 Elevator RMS Movement Degrees/Second

10 Elevator Reversals N/Second
11 Elevator Ave Trim Force Lb
12 Elevator RMS Trim Force Lb
13 Pitch RMS Rate Degrees/Second
14 Pitch RMS Acceleration Degrees/Second 2

15 Rudder Power Lb - Degrees/Second
1 Vertical Velocity RMS Rate Degrees/Second
17 Vertical Velocity RMS Accel Degrees/Second
18 Throttle RMS Movement Degrees/Second
19 Stick RMS Movement Degrees/Second
20 Number of Samples N

Type 3. Parameters captures. Captures were used to record the values of any set of specified
parameters at the instant a specific action occurs. For example, at the instant of bomb release.
airspeed, altitude, g-loading. dive angle. heading and bank were captured. Bomb impact information
(i.e.. miss distance and angular position) and strafe scoring were computed by a special A-10 ballistics
subroutine that extrapolated the trajectory of the bomb or bullets from the flight parameters at the
moment the bomb release button was pressed or the strafe trigger squeezed.

Type 4. Error Flagging. Finally, logical (i.e., True or False) error flags were set if specified
procedural or safety errors were committed by the pilot. For example, a flag was set True if the pilot
attempted to land in an improper configuration (e.g., wheels up).

Table 14 gives a complete list of the ASPT maneuvers taught in the A-10 training syllabus and
shows the type of performance measurement associated with each maneuver.
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Tauble 14. A-1O Perfinance Measures

t .'I s CI nM)II s r, 8  Type

Takeoff. clinib and level off at 15.000 1,2,3,4
Steel) turns 1.2
Slow flight 1.2.34
lazy 8. aileron roll (clean. 40() speedbrake) 2.3,4
Loop. Cuban 8. splits 2,3,4
I )escent. straight-in, go-around 1,2,3,4
R e-rntry. normal overhead pattern, go-around 1.2.3,4
Closed. normal overhead, touch and go 1,2.3.4
Closed, no flap, touch and go 1.2.3,4
Closed. simulated single engine, touch and go 1,2.3.4
Closed. simulated single engine, single engine go-around 1.2.3,4
Closed, normal overhead. full stop 1.2.3,4

Air-to-Surface Tasks

Takeoff. climb, level off to 6.000 1.2.3.4
30 degree dive bomb 1.2.3
Low angle. low drag bomb 1.2.3
low angle bomb 1.2,3
Low angle strafe 1.2,3
Low angle low drag pop-up 2,3
Low angle pop-up 2,3
Low angle strafe pop-up 2,3

During the course of training, a record of the student's performance was available in a computer
printout format after the completion of each maneuver or task. To supplement this information, an
Active Maneuver "page" was automatically displayed on a console cathode ray tube that enabled the
instructor or researcher to actively monitor the student's performance. This "page" contained all of
the measurement information in the computer printout and was constantly present and updated. If
desired, a hardcopy of the Active Maneuver "page" could be obtained to provide feedback to the
subject or to use as a debriefing aid.

The IPs found the proficiency measures to be extremely useful. The real-time display of
quantitative information in digital and graphic form provided a valuable adjunct to their role as
student evaluators. The proficiency measures were most helpful in allowing the IP to make the
determination of when a maneuver had been satisfactorily mastered and where further practice was
required. Additionally, the specific elements of a task or maneuver that was being improperly
executed could be identified, a factor which was highly beneficial in the training process itself.

Examples of the computer printout and its associated active maneuver page are given in Figures
I and 2.
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(N. INS''I CIUR/OPERA'IUR STATION DESKIN

Introduction

Full-mission A-I0 flight simuLlators are being procured by the Air Force Tactical Air Command
('[At) for surface attack weapons delivery training in the low-altitude, high-speed. terrain-following
flight regime. These siiutlators will he used to train pilots to accomplish a variety of weapons
delivery maneuvers. The full-inission capability of the simulation will also permit training of the
major flight categories, including basic contact flight, aerobatics, formation flight. navigation, and
instrument flight.

Flight instruction in the training missions will he conducted by an IP located at the simulator
instructor/operator station (IOS). The functions of the IP are to monitor and evaluate the
performance of the student pilots and to control the conditions of training. Displays will be provided
at the station for the monitoring and evaluating functi-ns. and controls will be incorporated for the
control function. Operation of the simulation system will also be accomplished at the station.
Operator functions will include svstem control, mission selection, initiation of instructional training
features, and control of the student data system. The controls and displays essential to the
performance of these operations will be provided.

In order for the IP to effectively manage the instructional process and the operation of the
simulator, the IOS must contain the controls and displays to support all of the training and
operational capabilities anticipated for the simulator. Furthermore. the controls and displays should
be arranged in such a fashion as to provide an optimum interface between the simulator equipment
and the instructor.

lthough the training and operational capabilities of the A-IO flight simulators have been
established, the IOS controls and displays require-l to support these capabilities have not been
identified. For this reason, a human engineering desi:n study was conducted. The objectives of this
research effort were (a) to determine the Ins control and display requirements. b) to identify a
logical and convenient arrangement of controls and displays. (c) to define an effective workplace
layout, and (d) to develop an IOS design consistent with these requirements.

The human engineering design study was conducted in Conjunction with the A-It surface attack
anti conversion training program. Although the ASPT ins was not specifically designed for A-I0
training applications, it served as a baseline in this study for the determination of the control and
display requirements for an A-It simulator 10i. This was accomplished through the observation of
the IPs during the training ,essions and the application of a questionnaire survey form that was
adm inistration to each IP following the training sessions. These data collection methods were used to
identify deficiencies in the design and operation of the ASPT IOS for A-10 training and to obtain
recommendations for correcting them. to determine the controls and displays used during flight
instruction, and to specify the controls and displays that could be added to the instructor station to
enhance its instructional effeclivenss. From the analysis of the data that were obtained, an
engineering design of an A-1l0 simulator IOS was developed.

Me thodology

Subjects. The subjects were A-10 IPs from the 355th Tactical Fighter W'ing. l)avis-Monthan
\UB. Arizona. who participated in the A -I0 simulator training in the ASPT.

-I.SIPT Instructor/t)perator St olion. Instruction of the k-I0 flight training missions was
conducted at the combined advanced/con entional instritor/operator station (IOS) of the .ASPT
-iinulation , ,lemn. The combined station is pictoriall, illustrated in Figure 3. The area at the left is
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the advanced portion of the station- the conventional portion of the station is at the right. 'rhe
station is arranged in a semi-wraparound fashion. permitting easy access to all panels and their

associated controls and displays.

The advanced station (Figure ) is comprised essentially of four CRT displays (two
alphanumeric and two graphic). pushbutton switches for CRT assignment and content-,ontrol. a
control stick that enables the instructor to "fly" the simulated aircraft, a keyboard for simulator
computer control. and a variet,, of switches for control of the simulator motion and visual systems.
station lighting, aircraft sound .inicrophone and speaker. and emergency system shutdown. CRT
pages can be called-up on an tcRT compatible with the type of page (alphanumeric or graphic).
Hardcopy of any alphanumeric page can he obtained at the advanced station for instructor review
and student debriefing.

In the A-10 simulator training missions the alphanumeric CRT pages. collectively, replicated
the flight data provided at the conventional station and provided an operator interface with the

advanced instructional simulator features (see Section I of this report). The graphic CRT pages
included a cross-country navigation map and an airfield representative of l)avis-Monthan AFB for
the conversion training missions and a target approach and dive angle display and a bomb circle for
the surface/attack training missions. Student pilot flight performance scores obtained from the
automated performance measurement system and weapons delivery scores were provided in the

alphanumeric and graphic CRT pages.

The conventional station (Figure 5) is comprised of the controls and displays that enable the
instructor to monitor the simulated aircraft systems, act as a ground crew when preparing the
simulator for flight, control fuel loading or unloading from each fuel tank as required. and set the
appropriate environmental conditions prior to each mission. Communication facilities provided at
the station allow the instructor to function as ground control, tower operator. forward air controller.

or a general radio operator.

The two large centermost panels in Figure 5 are r 'presentative of the instrument clusters viewed
from the pilot's position in the cockpit. Indicators. readouts, and repeater instruments repeat or
reflect the status of the on-board aircraft systems. The arrangement of the indicator/repeater
instruments and the type of instruments on the station panels. however, does not correspond to the
arrangement and type of instruments used in the actual A-10 aircraft cockpit. The communication
and environmental controls/displays are at the area on the right of the station.

Controls are provided at this station with which the instructor can insert simulator malfunc-
tions, operate the student data recording systems, initiate simulator control, and adjust the in-,ockpit
closed circuit television (CCTV) camera. Additionally. there are controls that duplicate those at the
advanced station, namely, the controls for aircraft sound. console lighting, microphone and speaker.
and emergency system shutdown.

Three video monitors are included in the advanced/conventional station and are positioned
across the top as shown in Figure 3. The rightmost is a CCTV monitor that enables the instructor to

observe the in-cockpit activities of the student pilot. The center and left video monitors are slaved to
the CRT mosaic comprising the ASPT visual system. This arrangement permits the instructor to
view the visual scene as it appears to the student pilot in the cockpit.

Data (ollection Wethods. Two methods were used to determine the instructor station
requirements for A-10 simulation training: a questionnaire survey and the direct observation of the
I's during the training missions. The questionnaire was designed to obtain a variety of data having

application to the developlent of an A-I0 simulator 10S. The first use of the questionnaire %as to
determine what IlOS conlrols and displays were used Ii the IN during training. For this evaluation.
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detailed drawings of the 1OS were incorporated in the questionnaire. The It's were asked to check
those controls and displays they had used. Second, the questionnaire asked if there were any controls
and/or displays that could be added to the lOS to enhance its instructional effectiveness for A-10
training. The IPs were requested to specify the preferred design. location, and operation of the con-
trols and displays they recommended. Third, the questionnaire was used to identify deficiencies in
the design and operation of the ASPT lOS for A-10 training. When deficiencies were reported, the
IPs were requested to submit recommendations for correcting them. The specific areas considered in
the definition of lOS deficiencies included the following:

1. Layout of controls and displays.

2. Control and display coding. such as color, labeling, lighting. shape. and size.

3. Readability and visibility of controls and displays.

4. Control/display compatibility.

5. Functional grouping of controls and displays.

6. Identifiability and interpretability of controls and displays.

7. Control sequences.

8. Control force gradients and displacement characteristics.

(). Information feedback following control activation.

10. Alphanumeric CRT character legibility and discriminability.

11. Alphanumeric CRT hard copy.

12. Graphic CRT resolution and detail.

13. Alphanumeric and graphic CRT content and format.

It. Visual scene and CCTV monitors.

15. Communications and sound effects.

16. Work place environment including lighting levels, noise levels, and ambient temperature.

17. Workplace dimensions and clearances.

In addition to the application of the questionnaire. the I1's were observed by the experimenter
during the training missions. This data collection method was implemented in order to docu.nent
any problems that the IPs encountered in the use of the simulator lOS and that were not addressed in
the questionnaire.

Procedure. A questionnaire form was distributed to each IP participating in the A-10 surface
attack and conversion training. The I1's who were involved in both phases of simulator training were
administered separate copies of the questionnaire. This procedure was followed because of the poten-
tially different lOS control and display requirements for surface attack and conversion training. The

questionnaire was given to the I Ps prior to the first training period. They were asked to look it over
to familiarize themselves with its content. When the training for the particular class was finished, the
It's were requested to complete the questionnaire and return it to the experimenter. The experi-
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menter was available while the questionnaires were being filled out to clarify any of the questions
and to record any impressions the IPs may have had concerning the lOS that were not touched upon

in the questionnaire.

Prior to the beginning of the initial training periods the IPs were asked to identify verbally any

difficulties they encountered at the lOS during the training missions. The experimenter was seated at
the IOS and recorded the IPs comments. Additionally, the IPs were briefed on the purpose and

scope of the data gathering activity.

Results and Discussion

A total of 12 questionnaire forms were completed and returned. Of these, seven respondents had
participated in conversion training, one in surface attack training, and two in both phases of training.
Table 15 depicts the training phase of each respondent. along with their accumulated A-10 flying
time and total hours as an A-10 IP.

Table 15. Instructor Pilot Experience

Phase of P A-IO Fhying A-IO IP
Training No. Experience (1Ir) Experience (lr)

Conversion 1 150 50

2 280 200

3 250 175
a 

80 100
5 200 40
6 200 150
7 250 200
8 h  365 250

9 130 60
S urface 1 250 210

Attack 2
b  365 250

3a  180 100

a Same 1P.
bsame IP.

The questionnaire data were analyzed in terms of the three major response categories: IOS con-
trol and display use, recommended control and display additions, and lOS design and operational
deficiencies.

10S Control and Display Use. The lOS controls and displays that were used during transi-
tion training and surface attack training and the number of respondents who used them are shown in
Table 16.
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Several respondents recommended a glidepath indicator for use during (CAs. This could be

accomplished with a CR T providing both glideslope and advised in order to depict the flight history.

Other information displays were recommended, but they were not consistent choices of the respon-

dents. These included displays for the touchdown point, crash condition, stall, stick shaker, and

throttle position.

The respondents indicated that the control capabilities provided by the ASPT lOS were adequ-

ate for the training tasks. Consequently. no additional controls were suggested.

lOS Control and I)isplay Deficiencies. A number of lOS control and display deficiencies

were reported by the questionnaire respondents. The display deficiencies are identified in Table 18

along with the frequency they were observed.

Table 18. lOS Display Deficiencies

I Lp h y R e % p o n d e ts

)e firine v.. Co nve is ion Surface Attack Comments

l)isplay Location 9 3 Arrange flight instru-
ments as they are in the

aircraft

Flight I nstruments 9 3 Use A-10 instruimenta-
tion.

Ilard Copy 2 3 Provide hard copy
capability for graphic
CRT.

Alphanumeric CRT .5 1 CRT characters are too
small and cluttered.

Instrument Lighting 1 0 Light level was too low.
Graphic CRT 2 1 Airfield/navigation

map lacked sufficient
detail.

The questionnaire revealed that all the respondents found the arrangement and type of lOS
flight instruments deficient for A-It simulator training. They consistently suggested that the instru-

ments be arranged just as they are in the aircraft. This would facilitate instrument cross-check and
would eliminate the need for learning the location of the various displays. Additionally. the respon-
dents preferred actual A-It flight instruments for the lOS. since they are most familiar with them.

The absence of a hard copy capability for the graphic CRTs proved to be a notable lOS deficien-

cy. The graphic portrayal of the gunnery range bomb circle and the relative position of the bomb
impact points for weapons delivery training and the ground track of the aircraft in conversion train-

ing could not be hard copied for use in the pilot debriefings following training. The respondents indi-
cated that weapons delivery graphic CRT hard copies would have been especially useful in the sur-

face attack training debriefings.

The alphanumeric CRTs were deficient in two respects: the CRT characters were too small and

the displays were excessively cluttered. These limitations interfered with the efficient retrieval of

IOS information by the flight training instructor. The root cause of these problems was the relative
distance between the C.RTs and instructor. Additionally. several respondents suggested that the
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ground mnaps Ilac'ked suffic itent dittail fori ~ eectiv e fl ight t rainil~ng. ThIiey rec omminended thati t- filialI

approacih course and relevant terrain features be incluided in lt imaps. suchl as mtountainis. golf'
c'ourse. and tennis courts.

TI'he observed IOI)S ((cinto d IeficiencI ies are dIotumin lt ed ii ITabl V)c . IThe basic robhIem indtter n-
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A-l0 lOS Design
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Figure Ii and the function of each 10S) panel is identified.
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The lOS design is compatible with a wide-angle cockp)it visual ssteniil comIrised of a m uhti-( :1T

display mosaic similar Io the :AS PT visual system. A ny of the CR T chan nels can be selected I)y the 11'
for presentation on the IOS visual monitors. It was assumed that a motion system would not be
incorporated in the A-I0 simulator. Consequentlyi, iotion control functions were not included in
the lOS design. Furthermore, no p rovision was in ade to provide direct access to the cornputer soft-

ware from the lOS in order to preserve the existing capabilities of the sim ulated system. All program
modifications will be accomplished off-line under the auspices of the using command.

The specific controls and displays provided on each panel and the {CRT pages utilized in the
design are identified in Attachment 2. The panels are enumerated in Figure B-I (A ppendix B) and

are individually illustrated in Figures B-2 through B-3 L. Their function and operation art, described
in the corresponding tables, i.e.. Tables B-I through B-33.

The components of each panel reflect the control and display requirements for A-I0 flight train-
ing that were established via the questionnaire aid observation of the I Ps at the ASPT lOS. Some of
the controls and displays included in the lOS panels were not actually used nor recommended by the
IPs as requirements for training. For the most part. these were ASPT operator functions that were
essential to the conduct of flight training. Since the I P will also serve as the lOS operator in the pro-

posed design. these functions were incorporated in the A-10 lOS panels. Also. some ASPT lOS dis-
plays were used that were not integrated into the lOS panels. These displays were included in th,
ASPT lOS since they are integral to undergraduate pilot training (Ut''T) in the T-37. Simply stated.
the displays were used by the A-10 I Ps because they were available. In order to preserve the integrity
and fidelity of the A-10 flight instrument panels. these displays were omitted in the proposed A-It
lOS.

In the sketches of the lOS panels pros ided in Appendix B. the dimensions of each panel and its

associated controls and dispiays were reduved to fit in a single page. In actuality. they are the same
size as in the aircraft. The controls and displays that have no predetermined size. such as the CRT
control keyboard. would be designed according to the human engineering design criteria contained

in M L-'TD-I1472 and related documents. These design standards would also be applied to the
definition of CRT character size, display labeling and coloring. control forces, and so on.

The OS design incu,.porates the capability to conduct all facets of A-10 flight training. The
instructional and operational tasks which the lOS can support are categorized as follows:

.A. Simulator Operations

I. Application of power to the simulator

2. C ontrol loading system control

3. System initialization

t. Communications

5. System shutdown and emnergenc stop

B. Monitoring. Evaluating. and Controlling Student Performance

1. Conversion training

a. ground cockpit ihecks

1b. takeoff. climb and level-off
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arrangeicnts by comparing them against the published design criteria. An operational test can be
accomplished by having the users simulate the movements they would normally have made in
operating the 1(0S. :Auy difficul les experienced by the users and the ease with which movements are
mnade would le recorded. Third. a proto type 1(S would be constructed with operational controls
and displays. hut not vet integrated into the overall simulation system. The prototype makes it
possible to study the performance of the users in simulated operational settings. Thus. the lOS can be
evaluated in terms of hum1an performance. From the data collected, the prototype can be modified to
provide a functionally optim um. finalized lOS.

V. INSTUU(:T)ONAL FEA'1URES EVALUAION

lntmd uc io n

State-of-the-art training features are frequently procured in simulation systems without adequate
attention by training managers and device designers alike concerning how such capabilities can be used in
the training process. Consequently. such training features are often not exploited sufficiently and

sometimes the features art, not used at all. In the operational flight training environment, for instance, the
simulator often becomes scarcely more than a surrogate aircraft, with little concern devoted to how
available training features might function to enhance simulation capabilities beyond the training value

offered by the aircraft itself.

The ASPT incorporates a number of advanced training features. Because many of these training
features are not available in conventional simulators and since the ASPT possesses the flexibility of a
research device, a testbed is available for systematic exploitation of advanced training features. The
training feature capabilities of the ASPT include: problem and parameter freeze. rapid initialization.
automatic demonstration. automated performance feedback. self-confrontation. and task difficulty
and complexity variation.

Problem and Parameter Freeze: The freeze capability exists on most conventional
simulators. The ASPT may be stopped. with all instruments and visual displays frozen in their

position. to give the student time to catch up. to let the instructor's briefing remain current with the
aircraft, or to let the instructor emphasize a particular point.

Rapid Initialization: The simulated aircraft can be placed at a particular point in space
instantaneously and withl a given configuration without "'flying" it there.

.Automatic Demonstration: :A selected maneuver or a part thereof can be recorded and
stored for demonstration purposes. Playback involves all motion cues, instrument readings. and
visual scenes of the total simulator system. Recorded audio instruction synchronized with the visual
display can accompany the playback when desired.

Automated Performance Feedback: Students can be provided with feedback on their
performance through performance play back. CR T presentation. alphanumeric score, audio message.
or any combination of these.

Self-Confrontation: The students can examine their own performance through a playback of
that performance using all systems including stick. throttles, and rudder. This playback can be

presented in slow. real. or fast time (except motion).

Task DifficultY nd Com plex itv Variation : Any given maneuver can he varied in difficulty
ani complexity using the motion system, malfunction insertion, and environmental factor
capabilities of ,,SPT. The motion system can he restricted to any combination of six dimensions:
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longitudinal, lateral. vertical, roll. pitch. and yaw moe,,uients. The malfunction insertion ,aj.alilit%
enables simulated emergencies to be inserted in tIhe mission, either directly lv the instructor. or
automatically, when a predetermin.ed s.t of' conditions exist. Environmental factors such as wind
direction. wind velocity. and turbulence can be used for training and for increasing tile task loading.

Research Objective

The objective of the present study was to evaluate the utilization of the ASPT training features in the

context of A-It conversion and surface attack training. The study represents an initial effort directed

toward determining the training features required for full mission A-10 simulation. Btecause the pr.se'nt

study is descriptive rather than experimental and represents a preliminary effort, its scope is somewhat

limited in terms of both generalizahility of results and rigorous evaluation methods. However. the data

presented should serve as a baseline for contrasting with follow-on research and development efforts

aimed at increasing the effective implementation of training features in] simulators.

Study Approach

The study approach was observational and descriptive rather than experimental.

Subjects: Ten TAC A-I) IPs were engaged across three classes of A-10 conversion and surface
attack training.

Equipment: The ASPT was used.

Independent Variables:The study was descriptive: consequently, there were no independent
variables per se.

Dependent Variables: Data sources included standardized questionnaires and structured
observations of instructor behaviors during the ASPT training sessions.

Procedures: Data collection involved two independent schemes: standardized questionnaires
and structured observation techniques. The questionnaire format required the IP to use a 1-point

scale and rate the utility of each training feature for training students to perform each maneuver/task
in the conversion training syllabus. In addition, the questionnaire required the IPs to specify. in
open-ended fashion, any anticipated problems in using the instructional features with the students.
Finally. an open-ended question required the IPs to list any additional instructional features that
they would like to see incorporated into the A-10 simulation facility.

Prior to adn,.nistering the questionnaire. the IP as a group. received a detailed briefing.
involving a description of each feature, how it is implemented on the ASPT. and some exemplary
uses of each feature. The purpose of the study was described, and the questionnaire was discussed
thoroughly. Subsequently. each I P was given a copy of the questionnaire and requested to complete
it when convenient. Concurrent with the questionnaire. a systematic observation procedure was
implemented to determine the frequency with which each training feature was implemented. This

procedure was in effect during all of the conversion and surface attack training phases. The observer
was seated at the ASPT IOS and noted the IPs' instructional behaviors in an unobtrusive manner.

Re s ults

The results of the evaluation are presented and discussed in terms of three different data
sources: (a) instructors' ratings on the utilily of each feature in training each maneuver/task in the

to



conversion and rIfare attack training s) llah Is. (b) instruc.tors' utilization of lhe features during
conversion and surlac attack training, and (c) anecdotal responses front instructors and students
regarding anticipated probleni in implemenuting each of the training features and .suggested
additional training features theN would like to see incorporated into a fuill mission A-10 simulation
S, slein.

I. In s tructo r R ntings : Table 20 shows lie mean II ratings for each of the training features b ,
conversion training task. As shown on the table. the performance feedback ranged from 2. ( would
sometimes use feature) to 3.75 (.1.0 indicating that the feature would always he used). Tli remaining
features tended to cluster around 2.25 (occasional use of feature). with no particular discernible
pattern regarding tasks for which specific instructional features are judged inore appropriae. Due to
fill- limited sample size. inferential statistics are not appropriate in drawing conclusions regarding
differential preferences for the renmaining features. H owever. it seems safe to conclude that
performance feedback is a high priority in considering future developmental efforts aimed at
incorporating advanced training features into ongoing A-I0 syllabuses. It is not clear from the
present data which t.ype of feedback would he preferred. Observational data will be described
subseque||tl which suggest the forms of feedback most frequently used by A-10 instructors.

Table 21 shows tlhi mean IP ratings for each training feature by surface attack training task.
Again. the ratings indicate that performance feedback is by far the highest priority training feature.
with the maximum rating obtainable (4.0. would always use) being given for all surface attack tasks
except for the hung bomb pattern. Follow-up questioning did not indicate why a substantially lower
rating should be given to this particular pattern. The second highest rating was for initialization. The
apparent interest in the initialization feature concerns the availability of a range of predetermined
initialization points whereby the IP can have a number of options to select fron, cafeteria-style.

Figure 7 provides a basis for an overall comparison regarding the importance of each feature
between conversion and surface attack training phases. It is clear from an inspection of Figure 6 that
the features tended to maintain their order of preference across both phases of training. Also. both
performance feedback and initialization tended to be rated substantially higher for surface attack
training than for conversion training.

2. Training Feature I'tilization: Figure 8 shows the relative frequency with which each
training feature was used within the conversion and surface attack training phases. Performance
feedback was used relatively frequently in hoth phases. although this feature was not provided for in
the system software. In this instance, performance feedback refers to verbalizations provided by the
instructor after the student's performance. Such verbalizations, for the sake of convenience. were
categorized into three levels according to content: knowledge of results, knowledge of the correct
response. and instructional feedback. Knowledge of results informs the student whether the
performance met criterion, knowledge of the correct response indicates whether the response met
criterion and informs the student what the appropriate response is. while instructional feedback
provides both types of information in addition to informing the student what was wrong with the
performance and how to correct it. Obviously. instructor-provided feedback, categorized in this
manner. is hierarchical in accordance with the amount of information provided by the instructor.

Figure () shows the relative frequency with which each type of manually -provided performance
feedback was utilized across the conversion and surface attack training phases of training. It is clear
that instructional feedback was utilized substantially more frequently than were the other two types
of feedback. Although these particular data do little to indicate the value of currently available
performance feedback options, they do indicate a definite inslruclor preference for more elaborate
forms of feedback. This fact. taken in conjunction with the strong preference for performance
feedback as a priority training feature. suggests that enphasis he placed on developing automated
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tltaratetristiial% moltre acetarati andi relialet titan that % hih mto. t skilled intstructors can provide.

.I necdtaIo Intstructotr Corn it ets: Open rtt'tdt'd q~uetions %erte ittctuded % ith training
ht'atttrt [ask ratings. il order it, furntisht mtore dettailedl itlorittatjolt abouitt intirutior ptercepionts tftilt-

Q)ue~s tin 1. S pe ifi a i-v pntblenms %ttu ttglta nic ipa ir in using tie following instue titmna fe~ature's

wit %our stilteitts:

I. IFriee-t Int,irittttrs itdicaietl a tonitrl thiat thet fretezt ftatttre. wltt'tt u.,etl in art intlsrutional

modt(e. t-all crealte tot tman% interruttiionls itt tilt task. Th ttpittied otut tit ilt impttantce oh'
tttatiittaiittigtttttitituit it tit, ttatteittr particularl% itt termisof full mtission simutlation. lit addititon
itt tltt.disrttitivt. pttijal (if ithe freeze feattrt'.a nuliti h-r of irisirutor-I jtdici(atted a ptrtoblemt wltil ie

aptparetit dela% thlat occutrs blleseen tev instrutttor initiationt of' thet freezte feature antd %hIent ithe

si-tent atiuallN *sttts" ationt. lilhis dl is particularlN critical w~iei fre'eze is tused to provid.
feedblI atck a ftetr ait e rror ottcuirs betauise siutci feedbiac k is m~tost effective when a rranlged jtnilled jaite
ctoingent til stittet perfolrmlance.

2.U Intiiztion lile primlary tconcernl voicetd b-, Ps witht respect to tilt, initialization feature

iinvolvted providling enotugh predeterinled inlitializationi poin~ts and( comblitaions thtereof to satisfN a

large ntttt ber oh' mtatletlers. 'ris contcern would lbt ptarticiularly appropriate when tilt- initialization
featutrte is ulsedl in ctonjunctioni with freeze in rteinstating tihe stttdenlt to anl applrolpriate state following

vrros antd tonlsequen t rent tdiat itti.

3. Perforin arie F'eedback aind Seif-Confron tat ion : Duie bothi to thet similaritN of these
Iwol featulres and tt the sintilarity ttf tommnits aiong instritctors. thlese featitres will he treated
ttgethler here. kll instructors indicatedl these were -stupetr- featttres ittt plroblletms tould artse tn

eitgendering friustratioin in tilt, stutdent if ilot tsil in a Jutsitiv miannier. Ill addition, tihe inlstructtors

agreed thtat Ittlilif hse featuire-s tild he timue-vonsuin itlg aild cut (low il on tile amount of stick t ime
tilt, student rt'teis es if intt ils(-d approptriately.

4. A utoma (tic IDern nstrationI: Tileonly tontern vtticed witil respect Iot Ite auitotmatit deno
fe'atitrt' ssas that the atmotunlt of tulle required to itmpjlemlenlt the featulre reqiuired ail equivalent

reduction iii thte studet's stick time. All inistructtors agreed. liloever. titat this was an t'xtrt'it-lv

%alttatle featttreif ut-dud iiciouisly asall option rather tiail heing rigidly adhered to i all insiailtes.
Ili tltr words, tile- intstrtuctotrs wisl tt itlairiajil the ojtiotI If using Ileir own jtdgileit ttf whlether

thet student reqtures a tleilltttst ratiotn rater thait makitng it mtanldattory fotr all students.

.. Task D~ifficulv ty l and C mp 1ev j v: Trhe instructtors tended to %-if% tew is class tof ftat ures as

nott bing vry ttstftul (exceplt fttr wintls) in btti ng tasks. Anohther conclern was tilat this feature
ttttld make te task illa1IJrtpriatel-* comltiex andt iterfere i% it tile- atcquisitittio tihte basic skills.
Trhis ttoncernl was temptered bt% thte ieedt ito ilae attturatte iilftrlllatin totnterning sutch

enironiileial fatotrs aittl their effet oil ordiiantt btallistics.

Ir 1) lic a tio ns

'iu' purpotste ttf this staili % as tt tv altate tilt- cturretlit ttf %M S lT atl anitd trajining fet'aurtes
ini 1)tro v id i ig fulli Iiis s i~ o - I It s i illh IatIitttnl ta Itit)ilIitIiei s. Itse t' % %#-r. vt'% t 'r aI liit tatIi o ns tif til t' 'v alIttiatIi o n

,At're ntetd pirtot iain th itt' ilt pritltarN lirtlitatittl. sim p1% statted. is that tit traitning

featurtes art' nt turret1i litving ittiizedito thetir full pottential. M.dan-, ttf tilt fteatttrtes. stuch as
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.iiioinited performiance f eedbac.~k. taskL diliiicult . pre progra iiiied dlemionst1rat ion . and selIf-
Confronitatin %%ere scaircelvN used at all. Some of' fte features. such as f'reeze and initialization. were
not used in an instruictionial niaier but more for task mianagemient puirposes. That is. freeze and

initialization tended to) be used to terminate an exercise and provide a definitive transitioni to fte
inext e'xercise. rather than1 for providing opportunities to give flte student performance feedback and
a pp ropria te re iiied iat ion.

The task/instructional enhiaiicement (distinictioni has imiportaint impjlic'ationsi for follow-on
research and de~elopiiieiit efforts related to realizing flte full potenitial oif ASP's advanced training
featutres. ( erinh. it is not apperopriate to1 conduct further evaluation efforts (either formative or
suiili t ve ) ui flit-h n ecessa rN bas ic t ra inling resea rchI has been ciond(ulct ed to d(et ermiiine effect ive
utilization of' flte features. both individually and in comibination. Instructional use of a particular
feature (or cominiation oif features imlplies that a functional relationship (-an be denionstrated
between use oif the leVature(s) and student performance enhancement. The mnere availability of a
training feature. as we have seeii. does not necessaril imlN that fte feature will be used
nistriict lollall v.

AIt ho ugh a con sid era ble amiouin t of resea rch is reqiired to (fete rmin e effective training featuore
utilization, a data base available in lte literature on learning and instrtuction. as %(ell as previous
training research. Awill provide solo e got)( starting poin ts, K now ledge of results, for exam ple. has
been repeatedly demonistrated to be effective ill enhancing learner performance feedback by the(
instructors in lte current study,. indicating that priority should he placed on developin~g automated
feedback capabilities and utilization strategies. The( development and use of graphic displays for
ittiinediate kntow ledge of results andI in-flight ctueing represent needed research areas.

The automiatic demn onst ratio ii and its companinn the self-confrontation feature, would also
seem to provide enormious training potential. Hfowever. one linmitation noted by instructors
regarding the use- of these features concerns the amount (of time required for implementation. Use of
these features reduces flte amount of "'stick time" available during a p~articullar training session since
the' student cannot watch a denionstration of a maneuver and "fly"* the' maneuver sim ultaneously.

Conseqtuently. a critical dependent variable for e'valuating the efficiency of these. as well as any
training features. is the tradeoff between instructional timie and practice: (stic'k) time. That is. we
need to determ ine how mu ich student performance increment is gained per unit of instrtuctional time
provided. ligtann n hs rlighaiyuo iuato a endsrbdb

A nother area that requires developmental effort is that of instructor training in the utilization of
training features. The potential for using such features to -bridge the gap" between traditional in-

Huhef 199 and by Bailey and H ughes (1980). While results caution against maig swepig

general izat ions as to the effectiveness of specific feattires (see Hfughes. H-fannan. & Jones. 1979),
applications involving miethods such as "backward chaining- (Bailey & Hughes. 1980) suggest that
significant trainling benefits might be obtained.

Such development efforts would be appropriate only after a data base- is attained on training
feature utilizat ion. Hfowever. these research and utilization strategies will be of little use without
accom panyi ng im plemne'ntat inn plains. IDutring the initial briefing on fte available A SPT training
features, for example. mnany of the instructors we're unaware of the preprogrammledf demonstration
capability. Vifter the inst ructors le'arned about the capabilityv. they were quite im~pressed with its
poetent ial anti submeqae'nt lv requested that demonstrations (If se'le'cted surface attack inanetuvers he

prepared for fuature A-I 0 students.



(one lus in

Suhstantial research and de'elopment efforts are required in order to realize the full potential
of state-of-the-art simulator training features. Not onl, is work required in deteriniiing opltimial
uitilization proce(uires for training features individuall and in coin iination. but effort also nee(ds to4
be foused oil developing strategies for implementing ad'. a'ced training features into ongoing
simulation programs. such as k-10 conversion and surf'ace attack training using lie /IPT.

BIIILK)(; RAPHY

Baile'. J.S., & Hughes. R.G. 4pplied beharior analysis in flying train ing researc'h. AFt IR I.-
TR -79-38. A)-AO81 750. %X illiamis A FB. AZ: Flying Training I) i ision. Air Force Hu uman

R esources [aboratory. January 1980.

Cyrus. M.L., & Fogarty. L. Adanced simulation for neW aircraft. lProceedings of the 11th
NTECAndustrv Conference, 1978. 11. 103-108.

Gray, T.H., & Fuller, R.R. Effects of sim ulator training afnd platform motion on air-to-

surface weapons delirerv training. .\FI H I.-TR -77-29. A11)-AO 13 tilt). Williams A FB.
AZ: Flying Training )ivision. Air Force i uman Resources Laboratory. Jil' 1977.

Hagin, W.V., & Smith, J.F. Adranced sim ulation in undergraduate pilot training (iS!PT )
fuc ility utilization pian.. AFHRl.-TR -7-43. Ai)-78 111. W illianis AB. .AZ: Flying

Training I)ivision. Air Force 1tuman Resources laboratory. June 197, .

Hughes, R.G.. Hannan, S.T., & Jones, W.E. Application of flight sirn ulator record/plaYbatk
feature. AFHRL-TR-79-52. AI)-A08I 752. W'illiams AFB. AZ: Fl'ing Training Division.
Air Force Htuman Resources Lahoratorv. October 1979.

Hughes, R.G. Adianced training features: Bridging the gap between in-flight and
simulator-based models of fling training .. \F HR I-TR-78-9(i. A)-A068 112.

'illiams A FB. AZ: Flying Training Division. Air Force I1uman Resources Laboratorv.
March 1979.

Hutton. D.P., Burke, D.K., EnglehaMd. J.D., Wilson, J.M., Romaglia,, F.J., & Schneider. A.J. i ir-to-

ground risual simulation demonstration (2 vols.) 'right-Patterson AFB. ()Il
Aeronautical Systems Division. Simulator SPO. October 1976.

Lindquist. E.F. Design and analisis of experiments in psychology and education. Boston:

loughton Mifflin Company. 1953.

Wever, D.C., & Fuller. J.H. Evaluation of T-3 7 IFS syllabi in the ASPT. AFItRI-TR-77-4tI.
.AD-A052 624. Williams A FB. AZ: Flying Training Division. Air Force 11 uman Resources

Laboratory. )ecem her 19 77.

Woodruff. R.R.. Smith. J.F.. Fuller, J.I1., & Weyer, D.C. Full mission simulation in

undergraduate pilot training: .4 n exploratory studv. A F1 R I,-TR -7-81. A I)-A.039

267. Williams A FB. AZ: Flying Training I)ivision. \ir For(e I Homan Hesources

ILaboratory. IDecem her 1970.

to



A4PE.NDIX A: T.A A-I0 SYI IL.A.BVS: A PHIl1 I1978

5AGE



DEPARTMENT OF THE AIR FORCE TAC SYLLABUS
Headquarters Tactical Air Command Course Nr AiOOOB/C/TXA/TXB
Langley Air Force Base, Virginia 23665

OPERAIIONAL./CONVERSION TRAINING COURSE

A-10
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INTRODUCTION

This syllabus reflects the general nature of the training required to enable graduates to achieve
the standards of proficiency established in this course. It prescribes the overall plan of in-
struction and the approximate time required for the average student to attain the required pro-
ficiency in individual subjects. The level of instruction and time devoted to the individual
elements, events, subjects. or phases should be adjusted, as required, to meet the needs of the
;ndividual students.

instructions governing oublication and revision of TAC syllabi are contained in TACR 8-I.

ROBERT J. DIXON, General, USAF
,,0% UA#,,,Commander

FREDERICK A. CROW, Colonel, S
r

Birector of Admiristration

supprsedps TAC Syl i this, rnw ',Ioo0 I Ur~AllO ure .u !QBA 77I)PR: IAC/DOOS Ot A , 4444 I
'!' JI IBIIT ION : X
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SECTION A

COURSE ACCOUNTING

1. Course Titles/Course Numbers

a. USAF Operational Training Course, AlOA/A1000B.

b. USAF First Assignment IP Training Course, A1OA/AIOO0C.

c. USAF Conversion Training Course, A1OA/A1OOOTXA.

d. USAF Transition Training Course, A1OA/A1OOOTXB.

2. Prerequisites/Status Upon Graduation

a. Course A1OOOB is designed to train UPT graduates with T-38 lead-in training to mission
ready status.

b. Course A1O00C is designed to train ATC First Assignment IPs (FAIPs) with T-38 lead-in
training to mission ready status.

c. Course AIOOOTXA is designed to train experienced TAC fighter pilots (300 FP/IP hours in
tactical fighter/attack aircraft and mission ready/capable in tactical fighter/attack aircraft
within the previous three years) toward mission ready status.

d. Course A1OOOTXB is designed to train experienced TAC fighter pilots to mission support
status. Graduates are qualified to enter mission qualification training as outlined in MCM 51-50,
Vol II.

3. Location 355TFW, Davis-Monthan AFB, Arizona.

4. Duration

B-- (8 GTD + 52 FTD +11ASPT*) 71

C-- (6 GTD + 48 FTD + 3 ASPT*) 57

TXA -- (6 GTD + 25 FTD + 2 ASPT*) 33

TXB -- (6 GTD + 12 FTD) 18

*Advanced Simulator for Pilot Training Research Program.
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FLYING TRAINING INVENTORY
AlOdOB AIO00C

STUDENT SUPPORT SUPPORT STUDENT SUPPORT SUPPORT
SORTIE HOURS SORTIES HOURS SORTIE HOURS SORTIES HOURS

CYV-1/8 2.0 1 2.0 CV-1/T 2.0 1 2.0
CV-2/B 2.0 1 2.0 CV-2/T 2.0 1 2.0
CV-3/B 2.0 1 2.0 CV-3/T 2.0 1 2.0
CV-4/B 2.0 1 2.0 CV-5/B 2.0 1 2.0
CV-5/B 2.0 1 2.0 (P) CV-6/B 2.0 1 2.0
(P) CV-6/B 2.0 1 2.0 IQ 2.0 1 2.0
IQ 2.0 1 .0
TOTAL CV-7 1T 7 14.0 TOTAL CV-6 12.0 6 12.0

SAM-I 2.0 1 2.0 BAM-1 2.0 1 2.0
BAM-2 2.0 1 2.0 BAM-2 2.0 1 2.0

(P) BAM-3 2.0 1 2.0 (P) BAM-3 2.0 1 2.0
TOTAL BAM-3 6 6.0 TOTAL BAM-3 6.0 3 6.0

SA-l 1.8 1 1.8 SA-1 1.8 1 1.8
SA-2 1.8 1 1.8 SA-2 1.8 1 1.8
SAAR-3 2.7 .33 .9 SAAR-3 2.7 .33 .9
(P) SA-4 1.8 .33 .6 (P) SA-4 1.8 .33 .6
(P) SA-5 1.8 .33 .6 (P) SA-5 1.8 .33 .6
SA-6 1.8 1 1.8 SA-6 1.8 1 1.8
SA-7 1.8 1 1.8 SA-7 1.8 1 1.8
SAAR-8 2.7 .33 .9 SAAR-8 2.7 .33 .9
(P) SA-9 1.8 .33 .6 (P) SA-9 1.8 .33 .6
SA-1O 1.8 .33 .6 SA-1O 1.8 .33 .6
TOTAL SA-1O 19.8 6.00 11.4 TOTAL SA-1O 19.8 6.00 11.4

SAT-I 1.8 .5 .9
SAT-2 1.8 .5 .9 SAT-2 1.8 .5 .9
SAT-3 1.8 1 1.8 SAT-3 1.8 1 1.8
SAT-4 1.8 .5 .9 SAT-4 1.8 .5 .9
SAT-5 1.8 .5 .9 (P) SAT-5 1.8 .5 .9
(P) SAT-6 1.8 .5 .9
SAT-7 1.8 1 1.8 SAT-7 1.8 .5 9
SAT-8 1.8 1 1.8 (P) SAT-8 1.8 1 1.8
SAT-9 1.8 1 1.8 SAT-9 1.8 1 1.8
SAT-10 1.8 1 1.8 SAT-10 1.8 1 1.8
SAT-11 1.8 1 1.8 SAT-i 1.8 1 i.8
TOTAL SAT-Il B T" TOTAL SAT-9 T2 T6 12

NCV 1.5 1 1.5 NCV 1.5 1 1.5
NSAAR 2.7 .33 .9 NSAAR 2.7 .33 .9
TOTAL Night 2 T. -M ' TOTAL Night .7 fm T

0CM I.B 1 1.8 DCM 1.8 1 1.8
DDCM 1.8 1 I.8. DDCM 1.8 1 1.8
DACT 1.8 1 1.8 DACT I P 1 1.8
DACT/SAT 1.8 1 1.8 DAVI/iAl 1.8 1 1.8
TOTAL DACT 4 7.2 T 7T TOTAL DAC'" 4 T7

TOTAI 37 /1 29.8 56.3 IOTAL 34 65.4 27.3 51.b

(PROf ADV)
(31) (59.) (16.3) (49.6) (27) (52.4) (22.8) (43.1)
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FLYING TRi,!NING INVENTORY

S .- - STUDENT SUPPORT SUPPORT
SORTIE HOURS SORTIES HOURS SORTIE HOURS SORTIES HOURS

CV-I/T 2.0 1 2.0 CV-1/T 2.0 1 2.0
CV-2/T 2.0 1 2.0 CV-2/T 2.0 1 2.0
CV-3/T 2.0 1 2.0 CV-3/T 2.0 1 2.0
CV-4/T 2.0 1 2.0 CV-4/T 2.0 1 2.0
(P) CV-5/T 2.0 1 2.0 (P) CV-5/T 2.0 1 2.0
IQ 2.0 1 2.0 IQ 2.0 1 2.0
TOTAL CV-6 1-.0 NCV 1.5 1 1.5

TOTAL CV-7 -.5 "

(PROF ADV)
(6) (11.5) (6) (11.5)

SA-1 1.8 1 1.8
SA-2 1.8 1 1.8
SAAR-3 2.7 .33 .9
(P) SA-4 1.8 .33 .6
SA-7 1.8 1 1.8
SA-1O 1.8 .33 .6
TOTAL SA-6 11.7 4.00

SAT-4 1.8 .5 .9
SAT-5 1.8 .5 .9
SAT-7 1.8 1 1.8
SAT-10 1.8 1 1.8
TOTAL SAT-4 7T

NCV 1.5 1 1.5
NSAAR 2.7 .33 .9
TOTAL Night 2 4.2 1.33 2.4

TOFAL 18 35.1 14.33 27.3

(PROF ADV)
(16) (31.3) (13) (24.7)
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GROUND TRAINING INVENTORY (HOURS)

B C TXA TXB

ACADEMIC

Specialized Training (ST) 17.5 17.5 13.5 9.5
Aircraft General (AG) 21.5 21.5 21.5 21.5
Instruments (1) 9.0 9.0 9.0 9.0
Weapons Delivery (WD) 14.0 14.0 9.0 -

Conventional Weapons (CW) 7.0 7.0 7.0 -

Tactics (TAC) 33.0 33.0 27.0 -

Intelligence (IN) 6.0 6.0 - -

Basic Fighter Maneuvers (BFM) 2.0 2.0 - -

PART TASK TRAINER

Advanced Simulator for Pilot Training (ASPT) 10.0 - - -

Cockpit Procedures Trainer (CPT) 7.5 7.5 7.0 5.5
Egress Procedures Trainer (EPT) 2.0 2.0 1.5 1.0
Aircraft (AC) 5.0 5.0 3.0 3.0

34- 124T.5 98.5 W.5
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A1000B/C/TXA

WEAPON TRAINING INVENTORY (PER AIRCRAFT)

BDU MK 2.75 MK(-82HD MK-82HD A/A_ MK-24 RANGE MTLIZATION
SORTIE COURSE 30MM 33 106 RX INR) (LIVE) 37A-Tl FLARES TYPE/PASSES/HOURS

SA-1 B/CIT 108 12 Manned/25/ .8
SA-2 B/C/T 108 6 6 4 Manned/28/ .8
SAAR-3 B/C/T 216 6 6 Manned/25/ .8
SA-4 B/C/T 108 6 6 Manned/20/ .8

SA5 B/C/ 168 6 6 Manned/30/ .8
SAA-8 B/C 168 6 6 Manned/25/ .8
SA-9 B/C/ 216 6 6 Manned/25/ .8
SAAR0 B/C/ 216 6 6 Manned/25/.3

SAT-i B 218 6 6 1UManned/5/.5
SAT-10 B/C 218 6 6 1UManned/5/.5
SAT-3 B/ 108 6 6 1 Unmanned/19/.5
SAT-2 B/C/ 108 6 6 1 Unmanned/15/.5
SAT-5 B/C/ 108 6 6 41 Unnanned/19/.5
SAT-6 B/T 108 6 6 1 Unmanned/15/.5
SAT-i B/C/T 108 6 6 4 1 Unmnanned/19/.5
SAT-B B/ 108 12 4 1 Unmanned/19/.5
SAT-9 B/C/ 508 6104 Unmanned/20/.5

M-10 B/C/T 1000 1 Unmanned/20/.5
3AT-11 B/C 215 8 4 Unmanned/20/.5

qSAAR 8/C/T 108 6 8 Manned/20/.5

ACT/SAT B/C 4 1 Unmanned/10/.3

OTALS B 4307 114 108 24 14 4 10 8
C 4091 102 96 24 14 4 8 8
TXA 2404 66 48 12 0 0 4 8
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SECTION B

COURSF MANAGFMENT

TRAINING OBJECTIVES AND GRADING SYSTEM*

1. GENERAL: The goal of these formal courses is to provide the graduate with flying skills and
prerequfsite knowledge that will enable him to be certified Mission Ready (MR) by his gaining
unit in minimum time. Mission Ready certification requires successful accomplishment of various
written examinations and a mission qualification flight evaluation.

2. COURSE OBJECTIVES: The course objectives reflect the training prescribed in TACM 51-50, Vols I
and I. The Course Objectives Charts are provided in Attachment 1 and denote student progression/
performance levels in terms of sortie milestones. The Course Standard (CRS STD) column reflects
the minimum required end-of-course performance levels.

3. PERFORMANCE LEVELS: Depending on the objective performance prescribed by the Course Objectives
Charts, there are three levels of acceptable performance possible: 3, 2, and 1.

LEVEL DESCRIPTION OF PERFORMANCE

3 Performs correctly, efficiently, skillfully, and without hesitation. This
is the desired student performance for all course objectives.

2 Performs in an essentially correct manner. Recognizes and corrects errors,
This is the minimum req!j7d performance level for progression or gradua-
tion for all course objectives except those that are designated 1 in the
Course Objectives Charts.

1 Performs safely but has limited proficiency. Makes errors of commission
or omission. This is satisfactory performance only for: (1) Those
objectives with a Course Standard (CRS STD) of 1; (2) Other course
objectives on sorties prior to 2 or 3 desired performance levels as
denoted by the Course Objectives Charts.

4. GRADING SYSTEM*: The following grading symbols and terms are designed to relate directly to
the course objectives performance levels.

GRADES FOR INDIVIDUAL OBJECTIVES

GRADE EXPLANATION

UNKNOWN Performance not observed or the element was not performed.

DANGEROUS Performance was unsafe,

0 See A-10 B/C/TXA/TXB Training Objectives Pamphlet for grading criteria
definition.

1 Performs safely but has limited proficiency. Makes errors of commission
or omission. This is satisfactory proficiency only for: (1) Those
objectives with a Course Standard (CRS STD) of 1; (2) Other course
objectives on sorties prior to 2 or 3 desired performance levels as
denoted by the Course Objectives Charts.

2 See A-1D B/C/TXA/TXB Training Objectives Pamphlet for grading criteria
definition.

3 See A-l0 B/C/TXA/TXB Training Objectives Pamphlet for grading criteria
definition.

*This test grading system is to be used until the new TACR 50-31 grading system is implemented.
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GRADE FOR OVERALL SORTIE PERFORMANCE

UkADE EXPLANATION

0 Unsatisfactory performance -- Progress behind syllabus flow (received one
or more grades of 0 or D for individual objectives). Recommended
additional training requires an X sortie.

1 Marginal performance -- Progress behind syllabus flow (received one or
more grades of 0 for individual objectives). Recommended additional train-
ing does not include an X sortie.

2 Satisfactory performance -- Progress is on line with syllabus flow (re-
ceived grades of 1 or better on all objectives).

3 Outstanding performance -- Progress ahead of syllabus flow (received
grades that met or exceeded the desired standards specified in the Course
Objectives Charts). Proficiency-advance.

5. ACADEMIC EXAMINATION: Objective oriented examinations will be given in each major phase of
ground training by written examination or problem solving. A score of 84 percent or below is
failing. A passing grade by re-examination is required. All examinations will be corrected to
100 percent.
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GENERAL INSTRUCTIONS

1. Wing commanders may authorize deviations in the order of training to meet special weather and
peculiar local conditions consistent with flying safety practices, student progress, and student
experience level.

2. Flying safety will be vigorously stressed via squadron flying safety meetings or presentations.
Accident prevention will be based on thorough instruction, capable supervision, and strict air and
ground discipline.

3. Progression: 3ecause this syllabus is designed for the student with average (50th percentile)
experience and ability, some students will require more or less training to meet required perform-
ance standards for each module. To accommodate the needs of the quick learner, proficiency ad-
vancement will be used.

4. Proficiency Advancement: To accommodate a student who demonstrates required proficiency early
in a module, designated sorties (annotated by "P" next to the mission designation) may be deleted. To
proficiency advance, the student must achieve the desired standards (see Course Objective Chart)
of the sortie that will be proficiency advanced, and he must do it on the ride prior to the pro-
ficiency advance sortie. Additionally, the overall grade must recommend proficiency advancement.

5. "X" Missions: To accommodate a student who is unable to progress on line with syllabus flow
or one who exhibits sustained inferior performance, "X" missions are provided. These missions
will be dedicated to training in those tasks for which proficiency has yet to be shown; the
following number of X rides per module may be given prior to an evaluation ride.

'OrULE B C TXA TXB

Conversion 2 2 2 2
BAM 1 1 - -
SA (Initial Qual/Tactical

Employment) 2 2 1
SAT (Low/Med Threat) 1 1 1
SAT (High Threat) 1 1 1
Niqgt Ops 1 1 1
DACT 1 1 - -

Total Nr of Allowable
Rides Per Student 6 4 3 2

6. Once introduced, flying tasks may be practiced on subsequent missions at IP discretion.

7. The mission descriptions listed under each phase of training contain the following information:

Mission Designation Acft: (Number of acft in flight)
Configuration Time: (Programmed flying time for each

acft in hours)
Ratio: (IP to student pilot ratio)

MISSION OBJECTIVE: (Broad statements covering purpose of flight)

MISSION TASKS: (Tasks essential to achieving mission objectives)

The information presented in the above format is described as follows:

a. Mission Desiqnation: CV (Conversion); IQ (Initial Qualification); SA (Surface Attack);
SAAR (Surface Attack Air Refueling); SAT (Surface Attack Tactical); NCV (Night Conversion); NSAAR
(Night Surface Attack Air Refueling); BAM (Basic Attack Maneuvers); 0CM (Defensive Combat Maneuvers);
DCM (Dissimilar Defensive Combat Maneuvers); DACT (Dissimilar Air Combat Training).
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b. Configuration: Configurations listed are mandatory. Clean configuration consists of py-
lois and symmetrical empty TERS which are optional to facilitate scheduling flexibility.

c. Aircraft: In order for a sortie to be effective, it must be flown with the number of air-
craft indicated (i.e., SAAR-3 may be flown as a 4, 3, or 2-ship flight while SA-2 must be flown as
a 4 or 2-ship flight).

d. Time: The flying hours should be achieved as closely as possible for all sorties.

e. Ratio: 1:3 indicates that you must have a minimum of one instructor pilot for every three
student pilots.

f. Mission Objectives: Specific objectives are contained in the Training Objectives Pamphlet

g. Mission Tasks: This section lists the primary tasks to be accomplished on each sortie. These
are the tasks in which learning should be stressed. It does not provide a detailed mission descrip-
tion. A detailed breakout of each sortie is available in the appropriate briefing guide.

8. Modules: The special instructions section of each phase specifies the modules of training for
each course. Mission tasks of the Conversion phase are divided into CV/B and CV/T; in all other
phases the mission tasks are the same. (P) indicates the student may proficiency advance that
sortie.

9. AF Form 1363, Grade Slips, are required for CPT-5, 6, all ASPT sorties, and all aircraft
sorties, except IQ.

10. Ground training relies heavily on tape/slide programs in the carrel and cockpit procedures
trainer. In the event that these programs are unavailable, similar information will be taught in
the classroom by the Academic Section.

11. Students will fly in VMC until successful completion of initial qualification, at which time
Category D minimums apply (IAW AFR 60-16).

12. A formally qualified course instructor pilot will act as flight lead or chase on all aircraft
sorties except IQ which will be conducted by any standardization/evaluation flight examiner (SEFE).
An instructor pilot will also be utilized on CPT-5, 6, and all ASPT sorties. CPT-7 will be con-
ducted by a SEFE.

13. Students will fly with the same IP on CV-1 and CV-2 insofar as scheduling permits.

14. If a student exceeds four training days between flights within the initial three sorties in
any phase, the last sortie flown will be reaccomplished. This is not considered an additional
instructional ride in accordance with instruction 5.

15. OTD team members will conduct student evaluations on regular syllabus flights periodically to
carry out internal course evaluations as required by TACR 50-31.

16. AIOOOB/C/TXA/TXB students must accomplish a minimum of 59.8/52.4/31.3/11.5 flying hours prior
to course completion.

17. Camera systems will be used on applicable missions in accordance with AFR 95-1.

18. Briefings. Briefings are an integral part of this syllabus and include phase briefings, flight
briefings, and flight debriefings.

a. Phase Briefings: These briefings are a portion of ground training and will be presented
prior to class entry into a specific phase (Conversion/Surface Attack/Basic Attack Maneuvers/Surface
Attack Tactical/Night Operations/Air Combat Training). Briefings will familiarize the students
with the content and procedures relevant to this-phase of instruction, training materials avail-
able, applicable regulations, and other procedures and techniques.
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b. Flight Briefings: Immediately preceding each mission, the instructor will brief the
student on the objectives of the flight and the required procedures and techniques to be applied
toward accomplishing these goals.

c. Flight Debriefings: Subsequent to each flying mission, the instructor will conduct a
critique on the student's individual accomplishments while pointing out both areas of needed
improvement and areas of outstanding performance.

19. The following must be briefed during the CV, SAT, and ACT phase briefings:

When planning the formation for a mission, flight leads and students should
consider existing types of formation and the reasons for which they were
designed. In addition, other factors bearing on the particular formation
selection include: cloud conditions/visibility, maneuverability, lookout
capability/techniques, search responsibilities, wingman capability, and
air traffic control requirements. Of the many options available, the
formation flown should best accommodate both mission objectives and flight
safety.

20. The following must be briefed during the CV, SAT, and Night Operations phase briefings:

a. Three basic rules to ALL emergencies and abnormal conditions should be thoroughly under-
stood and applied by IPs and ?iitdents alike:

(1) MAINTAIN AIRCRAFT CONTROL.

(2) ANALYZE THE SITUATION AND TAKE THE PROPER ACTION.

(3) LAND AS THE EMERGENCY DICTATES.

b. IPs and students must be fully aware of the requirements for sufficient crew rest as
defined in AFR 60-1 and the consequences when crew rest requirements are vioiated.

21. Advanced Simulator for Pilot Training (ASPT): The ASPT is a high technology visual simulator
which is integrated into the course to provide interim A-10 simulator capability and to conduct
research on the visual aspect of air-to-surface simulation. The program is being conducted jointly
by AFHRL and TAC/OTD. (See Section D for additional information.)

65



A 10008

MA'1AGEMENT FLOVI CHART

.. & IfiIP DAY_ _ 3 6 7 12- 1

SYMBOL C-B

FLIGHT RATIO

AS T "if', I~ 1<. 1 -? AS- A 4 L1,ASPT Ii 7 ~TTSj
AC AC-1 A-

P LRT EP IP-
TPA IEP 4-- [Ki-4 -

CC 0-3 6 6 AG-10~
CARREL -7 A0-Il1

IT- C,-4 IA G -8 -1'V I -CLASSROOM 12 G- 14 C -I A

*Denotes t ime allocated for ASPT train no rQ ref-ar I rooran, 5 -I and -an r~'iiiefor CV-1. AS-3 ,4, 5 may be flown print to S,11 but ar r ait f y erei site f,- he
SA phase.

... I MPGl..C DAY 1 '7 ~ 1 20 ?1 2.'1 p -75 2f 27 ? 9 24
MISSION (P) P
SYMBOL :.-

2
IiI ,-VBs-s5B 1 BAM1BAM2 BAM3 SAl1Si

FLIGHT RATIO1 1 1 11 1 1 1 11 1 1 1 1 1

TIMEj- 2 .2 0 0 07 2 2.0 U .7. .

ASPT i

PAPT CP7 -- CPT-6 rPT- 7 (PP- 9E PT
TPA IEP [FT4

W: -ICW

CLASSROOM -,- B6 F 1W CI
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p1000B

MA AGEMENT FL 0V CHART
TRAIING DAY 31 32 33 34 3S 36 37 , 9 40 41 42 43 44

40 - 42 -4 -

MISSION (P) (P) (P)
SYMBOL SAAR3 SA-4 SA-5 SA-6 SAT-I SAI-? SA-7 S.P- __ SA-9 SA-10 NCV NSAAR

FLIGHT RATIO 1:3 1:3 1:3 2 2 1 2 1:2 1:1 1 31:3 1 3 1:1 1:3

TIME 2.7 1.8 1.8 1.8 1.8 1.8 1., 2.7 1.8 1.8 1.5 2.

ASPT

AC 1.
PART CPT 0 -0CPI-11TASK , [ E T. . . . . . . . . .. . .. .. . . . . . . . . ._

TPRAI JEP PT

STUDY A -
CARREL

TAC-I TAC-8 !TAC-4 IAC-5 D-13 TAC-6 ST 30 AC-7 TAC-9CLASSROOM TA- ST-I TA - T-9

485-4 5 __ 5_ - - 58 .

__T 1- -50 51 -2

TRIP46 47 4 49 50 5 2 5 4 5 6 5 59 60

MISSION (P)
SYMBOL SAT-3 SAT-4 SAT-5 SAT-6 SAT-7 SAT-8 SAT-9 AT-10 DCM

F L G T R A T IO : 1 : 2 : 2 ' 1 : 2 : 1 : 1 : 1 : 1 2 :2

TI E1.8 1.8 1.8 1. P, 1, P 1.8 1.8 1.8 1.8

ASPT

AC AC-4

PART CPT
TASK TR~lPEPT ;PT-3

STUDY
CARREL

CASSOO r~- I AC- 12 IAC-14 TAC- 15 AC- 1 TAC-1 I, AC- 19 TAC-20 AC-21 ST-If IN-I
CLASROO ] AC- 13 • TAC-22 I N-2
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AIQOOB

M A !I A 6 E MFN T F LO0W CH AR T

TRAIMI. 61 62 63 64 65 66 67 68 69 70 71

MISSION DACT/
SYMBOL. 00CM DACT SAT AT- 11

FLIGHT RATIO1: 11 1:11

TIME 1.8 1.8 1.8 18

ASPT SPT ASPT ASPI ASPT ASPT

AC AC-5

PARlT CP
TASK ET- _

TI EPT

STUDY
CARREL

CLASSROOM IN-3 JIN-41 7
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AN100C

MA'IAGEMENT FLOW CHART

TRAIMING DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
MISSION 

(P)SYMBOL V-l V2/ICV-3/ Y_5/B Y V1/ J _
FLIGHT RATIO

TIME PP _- - - - - - - - - -

2.0 2.0 2.0 2.0 2.0 2.0

ASPT

AC AC-I AC-2 AC-3

PART CPT CPT-1 CPT-2 CPT-3 CPT-4 CPT-5 CPT-6 CPT-7TASK . .... T.
TRAPIEP --EPT -- - -PT-1

AG-5 ,G-9 -- 1
STUDY AG-2 AG-6 ,G-10 WD2 WD-4
CARREL AG-I AG-3 AG-7 G-11 AG-13 WD-12 WD-5

A- 12 U-15ST-1 I G- 14 G-16
CLASSROOM r-1T-4 I--

ST-3 AG-4 G-8 1-2 1-3 ST-6 BFM SI-7 WD-3

TRAIMING DAY 16 1718 19 20 21 22 23 24 25 26 27 28 29 30
MISSION (p) (P) () A- -SYMBOL BAM-1 BAM-2 BAM-3 SA-1 SA-2 SAAR3 SA-4 SA-5 SA-6 SA-7 SAAR_8 A-9FLIGHT RATIO 1:1 1:1 1:1 1:1 2:2 1:3 1:3 1:3 2:2 1:1 1:3 1:3

TIME
2 0 2.0 2.0 1.8 1.8 2.7 1.8 1.8 1.8 1 .8 2. 7 1.8

ASPT

AC
PART CPT PT-8 PT- 9. CPT-11
TASK

TRAINEP EPT EPT-2
STUDY WD-11l

CARREL CW-1 CW-2

WD-6I
CLASSROOM WD-7 WD- CW-6__ __ WD-9 ST-8 cw_ 3
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Al00C

MA 1AGEM EMT FLOW CHART

TRAIIiKNG DAY 31 32 33 35 36 37 38 39 40 41 42 43 44 45
MISSION (P) (P)SYMBOL SA-O NCV _SAAR SAT-2 SAT-3 SAT-4 ;AT-5 SAT-7 SAT-8 SAT-9 _

FLIGHT RATIO 1:3 1 1:3 1:2 1:1 1:2 1:2 1:1 1:1 1:1

T IME
1.8 1.5 2.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8

ASPT

AC C -4

PAPT CPT CPT-10

EP_ TATTITRAINEP CPT
STUDY
CARREL TAC-3

CLASSROOM TAC-1ITAC- TAC-S TAClO T TAC-15
TAC-2 ST-I0 TAC-4 ST-9 TACIIfAC-6 TAC-7TAC-9, TACI 4  TACi8 TAC19 TAC-20 TAC-21

TRAINIG DAY 46 47 48 49 50 51 52 53 54 55 56 57

MISSION DACT/
SYMBOL SAT-i{ DCM DCM ACT SAT SAT-i

FLIGHT RATIO 1:1 2:2 1:1 1:1 1:1 1:1

1.8 1.8 1.8 1.8 4.8 1.8

ASPT ASPT ASPT ASPT -

AC AL-5

PART PT

TRAIJEPE-T
STUDY
CARREL

CLASSROOM TAC22 IN-i IN-4
ST-i1 IN-2 IN-3 TACt61 I I -

70



MA 'lAG E M T F L 0 V C 11 A RT

TRAINING DAYV.: ss 10%I' 'i '

FLIGHT ,T 

11

ASPT

T

TRAININ(i DAY 21 -4 2; 2

FLIFQHT

1P, :!F :3 1.T- 1. 1 1: 2

icGPT -i t1
____ _ - . ----- I --

,:-_---

- I I

TA -, -In -1I T:-

T !FL I-H T t .. . . .. . .. . . . . .

':'": _1."'Arq .10 .irl? hLf1:5. _ll iAi11' 1 > 1 ' 1 :]

CLASSP~q T,',1 1i~A 1 TAh
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AIOOOTXA

MANAGEMENT FLOW! CHART

TRAPIJNG DAY 31 32T 33- - -

MISSION
SYMBOL AT- 10

FLIGHT RATIO

TIME 1.8

ASPT ASPI ASPT

AC

P#T A K cp T  
-- --

TPA PIEP -----T

,STUDY

CARREL

CLASSROOM
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AIOOOTXB

MANJAGEMENT FLOW! CHART

Zo_ TRAIPI? G DAY 1 2 3 4 S 6 7 8 -9 10 11 12 13 14 15
69 MISSION (P)

66 SYMBOL CV-2/T CV- 3""- CV-4/ICY-' /

- FLIGHT RATIO
6 7 - -1 -:1 1 : 1. 1 : 1

20 T.0 2.0 2.0 2.0 2.0 0

5ASPT

-A -C AC- 1 AL-2 AC 3

PRT C CPT-1 CPT-2 CPT- 3 CPT-4 CPT-5 CPT-6 CPT-7

TPAPIEP PT E17- I -
61._ ST , - AG- AC,-6 A6-4 AG

ST-j AC -1 0 -6 A0:- 10
CARRL AC-7 AG I

- T-1 AG-4 Ar- S-4I AG-15 ST-6

CLASSROOM ST-2 AI-1 1-
ST-3

58 77 i 
A . 4

ST-5

57

56

55

54

53
- TRAINING DAY 16 17 1

M ISION

SYMBOL NCV

- FLIGHT RATIO

-T TI ME
49 1.5

48 ASPT

47

- AC

46 PAPT

- T-APIEP - - ---

44
STUDY

43 CARREL

42 CLASSROOM ST-10
41, t

40

39

38

37

36

15
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COURNSE F[ IDIT SIUEN~CE

DLAC T
SAT

/,)AC T

SAAT

~SAT
3-5

SAM

' CA-A

Cal

1-
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(SA- ? SA-6 j

-TA -i. .

30 
A

29

16

6-8

24 '

19

14

P1A4-4

AS

V82ZA1_

'

STT- A3/'
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DA
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DACT

bAl

SAA-

-1''

6ATA

SA

S-A<NSA

BA
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LoR 4 A AI'OUC

-- SA-4

:4 -\ 0

T

4 4

4

cE-7  3
APlT AG'T- 2
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32133 
A

31 ........
1o

29AC 
SA- .)UPS[ MAP AIjolj'

TAC/
28 19

SAT
27TAC 527 18

TAC SAT
26 174

TAt
25 15

CPT ST
24 10 9 z

23 14

- TAt
22 23

21CT TJT

(T-Ct TAC i .-- '*-20 9 i

19 TACTAC
19 10

18

17 1-2]

16CA C

615

IQ (CA S /

13
ST CPT CA S

12 6 7 4/T/

Cv A
10 /T3-5

9  7iI 2/T -C

Cv

ST CPT I A
S 5 1 1S 16
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AG-5 Tape/Slide
Car rel 1 Hour

:)MMLNICATIONS AND AVIONICS EQUIPMENT: Intercom system; UHF radio system; VHF/AM system; VHF/FM
system; head-up display system; heading attitude reference system; HSI/ADI; TACAN system; IFF/SIF
sys ter.

lape/Slide
Lu rre 1 1.5 Hours

rYDRALILICALLY SERVICED SYSTEMS: Normal and emergency operations for the following sub-systems:
landing gear, nose wheel steering, wheel brakes, antiskid, wing flaps, wing slats, and speed
brake syster:; hydraulic power supply and distribution.

AG-7 Tape/Slide
Carrel 1 Hour

PRIMARY FLIGHT CONTROLS: Hydraulic pitch, roll, and yaw control; trim; manual reversion flight
control system; surface jam procedures; stability augmentation system (SAS).

AG-8 Seminar
Classroom 2 Hours

REVIEW & TEST: AG 5-7.

AG-9 Tape/Slide
Carrel 1 Hour

BLEED AIR SYSTEM: Sources and distribution; cockpit controls; normal and emergency procedures.

AG-ID Tape/Slide
Carrel 0.5 Hour

LIGHTING SYSTEM: Exterior and interior configurations; panel controls; exterior throttle control.

AG-lI Tape/Slide
Carrel I Hour

FUEL SYSTE: Tank location; refueling manifold; tank capacities; quantity indicators; feed
sequencing- fuel management; malfunctions (indications and procedures); air refueling sub-system.

AG-12 Seminar
Classroom 2 Hours

REVIEW: AG 9-11.
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AG-13 Tape/Slide
Carrel 1 Hour

AIRCRAFT HANDLING CHARACTERISTICS: Pitch/roll/yaw control; straight wing flight characteristics
at high AOAs and near stalls; stall warning system; power on/power off stall characteristics;
spins; manual reversion; engine characteristics.

AG-14 Lecture
Classroom 1.5 Hours

EMERGENCY PROCEDURES: Discussion and review of all Bold Face and selected non-Bold Face emergency
procedures.

AG-15 Examination
Classroom 1 Hour

AIRCRAFT GENERAL EXAMINATION.

AG-16 Lecture
Classroom 2 Hours

PERFORMANCE CHARTS: Takeoff; climb; cruise; maximum endurance; landing.

INSTRUMENTS

I-1 Lecture
Classroom 1 Hour

INSTRUMENTS: A-10 instrument procedures.

1-2 (If required) Lecture
Classroom 6 Hours

INSTRUMENTS: Basic instruments; navigation; flight preparation; preflight ground operations;
takeoff; departure; TACAN and GCA procedures; AFR 60-16; FLIP.

1-3 (If required) Lecture/Examination

Classroom 4 Hours

INSTRUMENTS: Spatial disorientation; computer; IFR emergency situations; weather.
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CW-6 Examination
Classroom 1 Hour

MAVERICK EXAMINATION.

INTELLIGENCE

IN-1 Lecture
Classroom I Hour

COLLECTION AND REPORTING.

IN-2 Lecture
Classroom 1 Hour

ESCAPE AND EVASION.

IN-3 Lecture
Classroom 2 Hours

INTELLIGENCE REVIEW.

IN-4 Examination
Classroom 2 Hours

TAC INTELLIGENCE E:,AMINATION.

TACTICS

TAC-1 Lecture
Classroom 0.5 Hour

INTRODUCTION TO TACTICS COURSE.

TAC-2 Lecture
Classroom 3 Hours

AIR GROUND OPERATIONS SCHOOL.

TAC-3 Tape/Slide
Carrel 0.5 Hour

A-10 SURVIVABILITY FEATURES.

TAC-4 Lecture
Classroom 2 Hours

REDUCED THREAT TACTICS, PART I.
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TAC-5 Seminar
Classroom I Hour

REDUCED THREAT TACTICS, PART II.

TAC-6 Lecture
Classroom 2 Hours

PRINCIPLES OF THREAT RADARS.

TAC-7 Lecture
Classroom 2.5 Hours

ALR-46A AND ECM.

TAC-8 Lecture
Classroom 1 Hour

SOVIET ANTI-AIRCRAFT ARTILLERY.

TAC-9 LectureClassroom 2 Hours

SOVIET SURFACE TO AIR MISSILES.

TAC-1O Lecture
Classroom 1 Hour

SOVIET FIGHTER AIRCRAFT.

TAC-11 Lecture
Classroom 0.5 Hour

SOVIET COMMUNICATIONS JAMMING.

TAC-12 Lecture
Classroom I Hour

ALLIED SURFACE TO AIR MISSILES AND ANTI-AIRCRAFT ARTILLERY.

TAC-13 Lecture
Classroom 1.5 Hours

ARMOR ALONG THE FEBA.

TAC-14 Lecture
Classroom 2 Hours

HIGH THREAT TACTICS, PART I.

93



I>'
I I

I

'I



CP1-9 Tape/Slide
0.5 Hour

r, OF AG-il AIlR REFUELING SLIDE/TAPE PROGRAM IN CPT.

cPT- f Tape/Slide
0.5 Hour

AVL2UC REVIEW.

CP'-IJ Tape/Slide
0.5 Hour

REVIEW OF AG-I LIGHTING PROGRAM IN CPT.

AIRCRAFT COCKPIT

AC-I 1:4 Ratio
Flightline 1 Hour

AIRCRAFT FAMILIARIZATION: Preflight check and exterior inspection demonstration; rockpit
orientation.

AC-2 0:1 Ratio
Flightline 1 Hour

AIRCRAFT CHECKLIST PRACTICE: Preflight check; exterior inspection; before entering cockpit;
interior inspection; prior to engine start; after clearing runway; engine shutdown; before
leaving airplane; before leaving area.

AC-3 1:1 Ratio
Fligntline I Hour

SUPERVISED START: All AC-2 checks; starting engines; before taxiing; before takeoff.

AC-4 1:4 Ratio
Flightline 1 Hour

PREFLIGHT HEAVYWEIGHT ORDNANCE: Student deronstrates heavyweight ordnance preflight. Student
demonstrates ability to locate and identify weapons'load errors.

AC-5 (If SAT-i is flown) 1:4 Ratio
Flightline 1 Hour

PREFLIGHT LIVE ORDNANCE: Student demonstrates proficiency in live ordnance preflight.
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EGRESS PROCEDURES TRAINER (EPT)

EPT-I Exercise
Life Support I Hou-

LIFE SUPPORT: Emergency ground egress procedures; ejection and canopy jettison procedures;
hanging harness.

EPT-2 Exercise
Life Support 0.5 Hour

EGRESS REVIEW.

EPT-3 Exercise
Life Support 0.5 Hour

EGRESS REVIEW.
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SECTION F

FLYING TRAINING

CONVERSION

SPECIAL INSTRUCTIONS

i. Modules:

MSN B C , TXA TXB I

1 CV-1/B CV-1/T CV-1/T
2 CV-2/B CV-2/T CV-2/T
3 CV-3/B CV-3/T CV-3/T
4 CV-4/B CV-5/B CV-4/T
5 CV-5/B (P) CV-6/B (P) CV-5/T
6 (P) CV-6/B IQ IQ

2. The following is the minimum number of approaches that must be flown during the Conversion
phase. Mission tasks are the minimum for each ride. Instructor pilots are encouraged to provide
additional approach practice if fuel permits.

A O MINIMUM NUMBER
B C TXA B

Normal 7 5 5
Sim Single Engine 3 2 2
No Flap 3 2 2
TACAN 3 2 2
CA ? 2 2

ILS* 2 2 2

*ILS approaches are not required until the equipment is installed in the aircraft.

3. Students will be given an initial qualification/proficiency/instrument evaluation check (IQ)
in accordance with AR 60-1. This check will be administered by the Wing Stan/Eval Section in
accordance with TACR 60-2 and applicable directives.

4. Basic Attack Maneuvers (BAM) are flown in lieu of aerobatics (except for familiarization).
These maneuvers are designed to aporoximate attack maneuvers that will be flown in the Surface
Attack and Surface Attack Tactical phases. BAM procedures are outlined in the phase manual. The
minimum altitude for BA! : in the Conversion phase is 500 feet AGL.

5. The landing portion of CV-1 and CV-2 for AIOOOB students and CV-1 for AIOOOC/TXA/TXB students
will be monitored by an A-1O instructor pilot from the RSU.

6. If four-shiD formation is not accomplished on CV-4/B or CV-3/T, it must be accomplished on a
subsequent CV sortie.
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CON VERS ION

CV-1/B Acft: 2
Clean Time: 2.0

Ratio: 1.1

MISSION OBJECTIVE: Introduce ground operations, basic transition, formation, and instrument
procedure~s.

MISSION TASKS: Ground operations (supervised up to before taxiing); takeoff (chased); stall recov-
eries (1 G level, power-on, traffic pattern); slow flight; route/close formation; formation speed
brake exercise; gear and flap exercise; enroute descent; GCA pattern and approach; TACAN approach
(penetration not required); missed approach; landing from instrument approach.

CV-2/B Acft: 2
Clean Time: 2.0

Ratio: 1:1

MISSION OBJECTIVE: Provide aerobatics familiarization. Practice formation and instrument Pro-
cedures. Introduce overhead and no-flap traffic patterns.

MISSION TASKS: Takeoff (chased); stall recoveries (traffic pattern); lazy eignt; chandelle;
aileron roll; barrel roll; split "S; loop; cloverleaf; inuelmann; route/close formation; steep
turns; TACAN holding; TACAN penetration and approach; VFR reentry; normal overhead pattern and
approach; closed pattern; no-flap approach; landing.

CV-3/8 Acft:2
Clean Time: 2.0

Ratio: 1:1

MISSION OBJECTIVE: Practice formation maneuvers. Introduce 8AM and single engine maneuvers.
Introduce single engine trafffc patterns.

MISSION TASKS: Takeoff (chased); 8AM (turn radius, tracking, 30-degree dive, minimum exposure);
simulated single engine maneuvering/go-around at altitude; route/close/fighting wing formation;
pitchouts/rejoins; enroute descent; normal approach; closed pattern; no-flap approach; simulated
single engine approach; simulated single engine go-around; landing.

CV-4/8 Acft; 4 or 2
Clean Time: 2.0

Ratio: 1:1

MISSION OBJECTIVE: Practice 8AM and traffic patterns. Introduce 4-ship formation and degraded
flight control characteristics.

MISSION TASKS: Wing formation takeoff; 4-ship route/close formation; 2-ship route/close/fighting
wing/close trail formation; pitchouts/rejoins; BAM (turn radius, 30-degree dive, 20-degree dive);
SAS exercise; manual reversion exercise; ILS approach; normal approach; closed pattern: no-flap
approach; simulated single engine approach; landing.
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BASIC ATTACK MANEUVERS

SPECIAL INSTRUCTIONS

1. Modules:

1BAM-I BA-I
2 BAM-2 BAM-2
3 (P) BAM-3 (P BAM-3

2. The BAM phase is designed to familiarize the student with the basic elements of the attack

fighter role. They include low-level navigation, basic fighter maneuvers (BFM), and basic attack
maneuvers (BAM).

3. The minimum altitude will be briefed and adhered to for each basic attack maneuver (BAM).
Based on student proficiency and IP discretion, incremental altitides may be lowered during a
sortie. Three hundred (300) feet is the minimum altitude for the phase. The student will be
chased during BAM.

4. Low levels are to be flown at 500 feet.

BAM-1 Acft: 2
Clean Time: 2.0

Ratio: 1:1

MISSION OBJECTIVE: Introduce low-level navigation, BFM, tactical formation, and advanced BAM.

MISSION TASKS: Low-level navigation; tactical formation (delayed 90/45's, in-place, cross); BAM

(pop-up, jink, diamond); BFM (L/D turns, hard turns, breaks, yo-yo's, reversals); formation
landing.

BAM-2 Acft: 2
Clean Time: 2.0

Ratio: 1:1

MISSION OBJECTIVE: Practice low-level navigation, BAM, and BFM.

MISSION TASKS: Low-level navigation; tactical formation (delayed 90/45's, in-place, cross); BAM
(pop-up, jink, diamond); BFM (L/D turns, hard turns, breaks, yo-yo's, reversals); instrument
approach.

BAM-3 Acft: 2
Clean Time: 2.0

Ratio: 1:1

MISSION OBJECTIVE: Practice low-level navigation, BAM, and BFM.

MISSION TASKS: Low-level navigation; tactical formation (delayed 90/45's, in-place, cross); BAM
(pop-up, jink, diamond); BFM (L/D turns, hard turns, breaks, yo-yo's, reversals); normal over-
head pattern and iop,'ach.
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SURFACE ATTACK

SPECIAL INSTRUCTIONS

LATN/LATF Range Operations

1. Modules:

MS_ B TX XB

1 SA-I SA-1 SA-I
2 SA-2 SA-2 SA-2
3 SAAR-3 SAAR-3 SAAR-3 -
4 (P) SA-4 (P) SA-4 (P) SA-4 -
5 (P) SA-5 (P) SA-5 SA-7 -
6 SA-6 SA-6 SA-1O -
7 SA-7 SA-7
8 SAAR-8 SAAR-8
9 (P) SA-9 (P) SA-9

10 SA-1O SA-IO _ _

2. If rockets are not available on SA-2, they may be scheduled on any subsequent SA mission.
An empty LAU may be carried on any SA sortie.

3. Low altitude-tactical navigation (LATN) stresses low altitude pilotage with minimum reference
to time and distance criteria. For training purposes, LATN is flown at and below 500 feet AGL/
250 KIAS. A 50 NM minimum route must be flown to log a LATN event. LATN events may be flown to
and from the objective area (ranqe). The student will not descend below the incrementdl dltitude
indicated for the number of events on the following chart. Thereafter, the student may descend
to a minimum of 100 feet AGL based on demonstrated student proficiency and instructor pilot
discretion. The appropriate flying training squadron will have a certification program for LATN
and LATF.

4. Minimum number of LATN events at incremental altitudes:

NUMBER OF EVENTS
ALTITUDE B I C TXB

2 2 1
L k I ~ 2 ~ 2- -

5. In a 1:3 or 1:2 ratio f!igh'. the student leading a LATN event will be chased by the instruc-
tor pilot. Remaining stulents will fly in staggered-trail, observation position, at 1,000-1,500
feet AGL, with approximately 2.200 reet fore/aft spacing between the instructor pilot and each
trailing student.

6. Low altitude tactical formation (LATF) will be fiuwn in the SA and SAT phases once the student
is proficient at 500 feet LATN. The formation for 1:3 or 1.2 ratio flights is one student flies
LATN with anutner student f;ying LATF; the instructor, leader of the second element, flies close
enough to monitor the lead elemenG. The remaining student flies LATF on the instructor. The
student will not progress to an incremental altitude lower in LATF than he has progressud to in
LATN. The minimum altitude is 100 feet. The minimum number of LAir incremental altitudes is:

NUMBER OF EVENTS

2 2 1
LIJ 1 3 3 2 _ _
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7. Pop-up patterns will be chased on SA-7 and performed without chase prior to accomplishing them
on the uncontrolled range.

8. Minimum strafe events:

EVENT C TX X

LAS (5-15 deg) Qual Qual Qual
LAS (Pop-up/0-5 deg) 2/2 2/2 1/1
LRS 2 2 1
TTS 1 1 1
HAS 1 1 1

9. BDU-33's may be used in lieu of MK-106's until they become certified and available.

Air Refueling

10. Programmed off-load should be 1,000 pounds minimum.

11. Student pilots will not conduct air refueling in a turn until proficiency in level flight has
been demonstrated.

12. Air refueling will be conducted in VMC.

13. In accordance with TACR 55-110, air refueling will not be conducted with both the receiver
pilot and boom operator in student status. The flight leader will coordinate with the tanker
crew to assure compliance prior to any aircraft assuming the pvc contact position.

14. Air refueling is scheduled for SAAR-3 and SAAR-8. However, it may be accomplished on any
subsequent SA or SAT mission.

INITIAL WEAPONS QUALIFICATION

SA-1 Acft: 2
12 BDU-33 Time: 1.8
108 RND 30MM Ratio: 1:1

MISSION OBJECTIVE: Practice low-level navigation. Introduce basic weapons delivery and LATN.

MISSION TASKS: Wing formation takeoff- low level navigation; DB; LALD; LAB; 30MM LAS; primary
recovery fied familiarization; LATN;hung ordnance pattern; landing.

SA-2 Acft: 4 or 2
6 BDL-33 Time: 1.8
6 MK-106 Ratio: 2:2
108 RND 30MM
4-2.75 RX

MISSION OBJECTIVE: Practice LATN. Introduce RX and level LAB. Initial weapons qualification
tion IAW MCM 51-50.

MISSION TASKS: LATN; level LAB; LAB; LALD; DB; RX; 30MM LAS; formation landing.
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SAAR-3 Acft: 4, 3, or 2
6 BDU-33 Time: 2.7
6 MK-106 Ratio: 1:3
2 X 108 RND 30MM

MISSION OBJECTIVE: Introduce air refueling, HAS/Pave Penny, and LATF. Initial weapons qualifica-
tion IAW MCM 51-50.

MISSION TASKS: Air refueling; LAB; LALD; DB; 30MM HAS/Pave Penny; 30MM LAS; LATN/LATF.

SA-4 Acft: 4, 3, or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:3
108 RND 30MM

MISSION OBJECTIVE: Practice LATN/LATF. Initial weapons qualification IAW MCM 51-50.

MISSION TASKS: LATN/LATF; LAB; LALD; DB; 30MM LAS.

SA-5 Acft: 4, 3, or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:3
108 RND 30MM

MISSION OBJECTIVE: Practice LATN/LATF. Initial weapons qualification IAW MCM 51-50.

MISSION TASKS: LATN/LATF; LAB; LALD; DB; 30MM LAS.

SA-6 Acft: 4 or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 2:2
108 RND 30MM

MISSION OBJECTIVE: Practice LATN/LAIF. Initial weann qiialific~tinn TAW MCM I-Sn.

MI.SSION TASKS: Wing formation takeoff; LATN/LATF; LAB; LALD; DB; 30MM LAS; TACAN approach; normal
overhead pattern and landing.

TACTICAL EMPLOYMENT

SA-7 Acft: 4 or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:1
2 X 108 RND 30MM

MISSION OBJECTIVE: Introduce pop-up patterns and LRS. Practice LATN/LATF.

MISSION TASKS: LATN/LATF; pop-up patterns (chased); LAB (pop-Lp); LALD (pop-do); 30MM LAS (po.-up; ,
30,MM LRS.
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SAAR-8 Acft: 4, 3, or 2
6 BDU-33 Time: 2.7
6 MK-106 Ratio: 1:3
2 X 108 RND 30MM

MISSION OBJECTIVE: Practice air refueling and LATN/LATF. Practice pop-up patterns and LRS. Intro-
duce minimum run landing.

MISSION TASKS: Air refueling; LAB (pop-up); LALD (pop-up); 30MM LAS (pop-up); 30MM LRS; remaining
events to qual; LATN/LATF; minimum run landing.

SA-9 Acft: 4, 3, or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:3
2 X 108 RND 30MM

MISSION OBJECTIVE: Practice LATN/LATF. Practice pop-ups. Introduce 30MM LAS (0-5 degrees).

MISSION TASKS: LATN/LATF; LAB (pop-up); LALD (pop-up); 30MM LRS; 30MM LAS (0-5 degrees); remaining
events to qual.

SA-1O Acft: 4, 3, or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:3
2 X 108 RND 30MM

MISSION OBJECTIVE: Practice LATN/LATF, pop-ups, and 30MM LAS (0-5 degrees). Introduce two target
strafe (TTS). Introduce simulated single engine landing.

MISSION TASKS: LATN/LATF; LAB (pop-up); LALD ,pop-up); 30MM LAS (0-5 degrees); 30MM TTS; remain-
ing events to qua]; simulated single engine landing.
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SURFACE ATTACK TACTICAL

SPECIAL INSTRUCTIONS

1. Modules:

MSN B C TXA TXB
I SAT- ! SAT-2 SAT-4 -

2 SAT-2 SAT-3 SAT-5 -
3 SAT-3 SAT-4 SAT-7 -
4 SAT-4 (P) SAT-5 SAT-0 -
5 SAT-5 SAT-7 - -

6 (P) SAT-6 (P) SAT-8 - -

7 SAT-7 SAT-9 - -
8 SAT-8 SAT-10 - -
9 SAT-9 SAT-11 - -

10 SAT-I0
11 SAT-11

2. Heavyweight ordnance loads may be varied as ordnance availability dictates as long as the
total weight is equivalent.

3. Empty LAUs may be carried on any SAT mission.

4. For A100OB/C students SAT-9 will be flown from a forward operating location (FOL). The
mission is designed to simulate takeoff from a main base with ordnance, a heavyweight landing at
a forward operating base, and subsequent FOL takeoff to accomplish the mission scenario.

5. Tactics for the applicable SAT scenario will be extracted from TACM 3-i.

6. The student must reach proficiency in low/medium threat tactics prior to familiarization train-
ing in high-threat tactics.

7. BDU-33's may be used in lieu of MK-106's until they become certified and available.

8. SAT-11 will only be flown if live ordnance is available.

9. BAM is to be practiced on SAT-4 and SAT-5. In 1:2 ratio flights the instructor chases one stu-
dent while the remaining student holds above the flight. Students must be incrementally certified
to 100 feet in BAM prior to training in high threat tactics. Students who cannot be certified to
100 feet in BAM will be given high threat tactics familiarization at their highest level of certi-
fication in LATN, LATF, or BAM.

10. Simulated FOL/CAS alert operations may be added to mission tasks at the option of the wing DO
on SAT-5 and subsequent sorties.

LOW THREAT

SAT-i Acft: 3 or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:2
108 RND 30MM
Maverick (Captive)

MISSION OBJECTIVE: Introduce FAC procedures, Maverick, and low-threat tactics.

MISSION TASKS: Air support low threat scenario; LATN/LATF; FAC; weapons employment; Maverick.

SAT-2 Acft: 3 or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:2
108 RND 30MM

Maverick (Captive)

MISSION OBJECTiVE: Practice low-threat tactics with FAC.

MISSION TASKS: Air support low-threat scenario; LATN/LATF; FAC; weapons employment; Maverick.
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MEDIUM THREAT

SAT-3 Acft: 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:1
108 RND 30MM
Maverick (Captive)

MISSION OBJECTIVE: Introduce medium threat tactics.

MISSION TASKS. Air support medium threat scenario; LATN/LATF; RWR/PEN; weapons employment; pop-up
patterns (chased); Maverick; Pave Penny; ILS approach; formation landing.

SAT-4 Acft: 3 or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:2
108 RND 30MM
Maverick (Captive)

MISSION OBJECTIVE: Practice medium threat tactics. Introduce armed recce.

MISSION TASKS: Air support medium threat scenario; LATN/LATF; RWR/PEN; weapons employment; pop-up
patterns; FAC; Maverick; BAM (jink, diamond); armed recce.

SAT-5 Acft: 3 or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:2
108 RND 30MM
Maverick (Captive)
4-2.75 RX

MISSION OBJECTIVE: Practice medium threat tactics.

MISSION TASKS: Air support medium threat scenario; LATN/LATF; RWR/PEN; weapons employment; pop-up
patterns; FAC; Maverick; BAM (jink, diamond); armed recce; minimum run landing.

SAT-6 Acft: 3 or 2
6 BDU-33 Time: 1.8
6 MK-106 Ratio: 1:2
108 RND 30MM
Maverick (Captive)

MISSION OBJECTIVE: Practice medium threat tactics.

MISSION TASKS: Air support medium threat scenario; LATN/LATF; RWR/PEN; weapons employment; pop-up
patterns; FAC (preferred); Maverick.

HIGH THREAT

SAT-7 Acft: 2
12 MK-106 Time: 1.8
108 RND 30MM Ratio: 1:1
Maverick (Captive)
4-2.75 RX

MISSION OBJECTIVE: Introduce high threat tactics.

MISSION TASKS: Air support high threat scenario (convnunications jarmming); LATN/LATF; RWR/PEN;
weapons employment; Maverick; TACAN approach.
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SAT-8 Acft: 2
12 MK-106 Time: 1.8
!08 RND 30MM Ratio: 1:1
Maverick (Captive)
4-2.75 RX

MISSION OBJECTIVE: Practice high threat tactics.

MISSION TASKi: Air support high threat scenario (communications jamming); LATN/LATF; RWR/PEN;
weapons employment; Maverick; simulated single engine landing.

SAT-9 Acft: 2
10 MK-82 Snakeye Time: 1.8
500 RND 30MM Ratio: 1:1

MISSION OBJECTIVE: Introduce full scale weapons delivery (FSWD).

MISSION TASKS: FOL operations; air support medium to high threat scenario (communications jamming);
LATN/LATF; RWR/PEN; FAC; pop-up patterns; weapons employment.

SAT-10 Acft: 2
1,000 RND 30MM Time: 1.8
Maverick (Captive) Ratio: 1:1

MISSION OBJECTIVE: Practice high threat FSWD.

MISSION TASKS: Air support high threat scenario (communications jamming); LATN/LATF; RWR/PEN;
weapons employment; Maverick; formation landing.

SAT-I Acft: 2
4 MK-82 Snakeye'(Live) Time: 1.8
Maverick (Captive) Ratio: 1:1
216 RND 30MM
8-2.75 RX

MISSION OBJECTIVE: Introduce live ordnance deliveries.

MISSION TASKS: Interdiction scenario; LATN/LATF; FAC (desired); RWR/PEN; pop-up patterns; weapons
employment; Maverick; simulated single engine landing.
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NIGHT OPERATIONS

SPECIAL INSTRUCTIONS

1. Modules:

IMSN I B IC ITXA I TXB
1 NCV CV NCV NCV
2 NSAAR NSAAR NSAAR -

2. Aircraft loaded with the SUU-25 flare dispenser will not make formation takeoffs or intentional
low approaches.

3. Ordnance checks will not be made on night range missions.

4. The range officer has the primary responsibility for calling out dud flares. Individual flight
members will assist in calling out the location of duds. The range officer will cease operations
any time he considers duds or burned out flares to be a hazard. The flaring aircraft will call
out the number of flares released as an aid in determining flare status.

5. The air refueling portion of Surface Attack Special Instructions applies to NSAAR.

6. Night Surface Attack is scheduled to provide familiarization in night gunnery. If circum-
stances dictate, only the air refueling portion of the mission needs to be flown for an effec-
tive mission.

NCV Acft: 2
Clean Time: 1.5

Ratio: 1:1

MISSION OBJECTIVE: Introduce night formation and normal overhead patterns.

MISSION TASKS: Wing formation tdkeoff; route/close formation; pitchouts/rejoins; instrument
recovery and approach; normal overhead patterns and landing.

NSAAR Acft: 4, 3, or 2
6 BDU-33 Time: 2.7
108 RND 30MM Ratio: 1:3
8 Flares

MISSION OBJECTIVE: Introduce night air refueling.

MISSION TASKS: Air refueling; flare carriage and delivery; DB; LALD; LAB; 30MM LAS; landing from
instrument approach.
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AIR COMBAT TRAINING

SPECIAL INSTRUCTIONS

1. Modules:

MSN B C TXATXB
1 DCM DCM -

2 DCM 00CM -

3 DACT DACT -

4 DACT/SAT DACT/SAT -

2. The ACT phase is a stair-step phase to lead the student into the air-to-air environment. A
dissimilar aircraft will employ Soviet air-to-air tactics against A-1O defensive formations.

3. Five thousand feet AGL is the minimum altitude during ACT/DACT.

4. Gun cameras will be used if the gun safety pin is installed.

5. All DDCM/DACT briefings and debriefings will be in accordance with TACR 51-2.

6. Rules of Engagement will be in accordance with TACR 55-110 and the appropriate 55-series
manual of the dissimilar aircraft.

7. Defensive tactics will be in accordance with TACM 3-1.

DCM Acft: 4

Clean Time: 1.8
Ratio: 2:2

MISSION OBJECTIVE: Introduce DCM.

MISSION TASKS: LATF; tactical formation; defensive combat maneuvers (2V2); minimum run landing.

00CM Acft: 2
Clean 1 Dissimilar

Time: 1.8
Ratio: 1:1

MISSION OBJECTIVE: Introduce DDCM.

MISSION TASKS: LATF; dissimilar defensive combat maneuvers (2V1); TACAN penetration and approach.

DACT Acft: 2
Clean 2 Dissimilar

Time: 1,8
Ratio: 1:1

MISSION OBJECTIVE: Practice DACT.

MISSION TASKS: LATF; dissimilar air combat tactics (2V2); GCA/ILS pattern and approach.

DACT,SAT Acft: 2
4 MK-82 Snakeye (Inert) 2 Dissimilar
Maverick (Captive) Time: 1.8

Ratio: 1:1

MISSION OBJECTIVE: Practice DACT and SAT mission with more than one aggressor.

MISSION TASKS: LATF; dissimilar air combat tactics (2V2); interdiction scenario; pop-up patterns;
Maverick.
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COURSE OBJECTIVES CHART

SPECIAL INSTRUCTIONS

1. The Course Objectives Chart denotes when the student, by sortie and objective, should reach the
1, 2, or 3 levels of performance. The placement of these performance levels is based on opportunity
to practice the objective and on anticipated/desired student progress. Therefore, these performance
levels (excluding CRS STD column) sho'ild be treated as minimum desired performance levels for a giver
amount of training devoted to the objective.

2. The Course Standard (CRS STD) column shows the minimum ere d performance level necessary ,ti
qualify for course graduation. The point where the desiredperfformance level corresponds with the
required performance level is the point where the student must meet or exceed the designated per-
formance level. If the student does not meet the designated performance level at the proper sortie,
he will be assigned a grade of 0 for that objective. EXCEPTIONS:

LATN (300' AGL) A grade of I is acceptable for these
LATN (100' AGL) objectives if the student is unable to
LATF (300' AGL meet the desired 2 or 3 performance

levels. However, a student must meet
the desired performance level in order
to p T1iincy advance. (See General
Instructions/4.)

f'tch 1
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2 9 B- 0 12 14

15 1 17 1 19-

111-8 12 B102
2B-01 13 13-32

811-17 15 11-28

7 114 0 1 -30

11) 11-2 21 B1-3 f
I 1 1-5 G;raphic CHIT Pages B1-11 to B1-20

Iigire B-/. Proposed A-10 instructor/operator station panel enumeration.
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I ti 1 1-I l)S I'a ml Ng. II). lune titPius

Control/Display Function

ATTITUDE Indicator Repeats the cockpit instrument indications.

HEADING Indicator Repeats the cockpit instrument indications.

CLIMB Indicator Repeats the cockpit instrument indications.

ALTITUDE Indicator Repeats the cockpit instrument indications.

TV (classified) Repeats the cockpit instrument indications.

ENGINE Instruments Repeats the cockpit instrument indications.

AIRSPEED Indicator Repeats the cockpit instrument indications.

STANDBY Attitude Ind. Repeats the cockpit instrument indications.

ANGLE OF ATTACK Indicator Repeats the cockpit instrument indications.

CLOCK Repeats the cockpit instrument indications.

MASTER CAUTION Indicator Repeats the cockpit instrument indications.

MARKER BEACON Indicator Repeats the cockpit instrument indications.

UNLOCKED CANOPY Indicator Repeats the cockpit instrument indications.

HUD Status Indicator Indicates which HUD mode is selected.

ARMAMENT CONTROL PANEL Indicates active armament control functions.

EXT STRS JETT Indicator Indicates jettison switch is actuated.

L ENG FIRE Indicator Indicates when fire handle is pulled.

APU FIRE Indicator Indicates when fire handle is pulled.

R ENG FIRE Indicator Indicates when fire handle is pulled.

NAV MODE Indicators Indicates which navigation mode is selected.
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I'.hl,' 10 I1-. ,111.(1 Nil. 17. FI" nc.'io,,

Control/Display Function

SPEED BRAKE Indicator Repeats the cockpit instrument indications.

IN, OUT Indicates position of the speed brake switch.

FLAP Indicator Repeats the cockpit instrument indications.

UP, 1/2, DOWN Indicates position of cockpit flaps handle.

LANDING GEAR Indicators

LEVER (UP, DOWN) Indicate position of cocpit landing gear handle.

DOWN & LOCKED (L,F,R) Indicate the respective landing gear are down and
locked.

NWS ON Indicates when cockpit nose wheel steering button
is activated.

L TOE BRK, R TOE BRK Indicate that respective toe brakes have been

def 1 ec ted.

STALL WARN Indicator Indicates that aircraft is in a stall condition.

DME readout Indicates distance in nautical miles from
selected TACAN station.

LIGHTS (Exterior)

ANTI COLSN Indicates anti collision beacon switch is in on
position.

LDG, TAXI Indicates position of landing/taxi lights switch.

TISL Indicators Indicates active Target Identification Set Laser
(TISL) functions. Specific indicators have not
been defined.
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Tabh'l B-2 (Continued)

Control/Display Function

FLIGHT CONTROLS (Formation
Flight)

THROTTLES Enables IP to control throttle when flying as
lead aircraft in formation flight mode.

CONTROL STICK Enables IP to control aircraft flight when flying
as lead in formation flight mode.

FORMATION FLIGHT ON Activates the formation flying program.
Automatically sets simulated lOS controlled
aircraft as the lead aircraft and cockpit as
wing aircraft.

WING lOS Sets lOS controlled aircraft as wing aircraft.

HYDRAULIC PRESSURE (HYD) Repeats the cockpit instrument indications.
Indicators

FUEL QUANTITY and GROSS Repeats the cockpit instrument indications.
WEIGHT Indicator

FUEL QUANTITY SELECTOR Indicates the position of the cockpit selector.
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Fi II,I t-" H- S h) 1141 o. 9. f I~ tj.tiolls

Control/Display Function

FUEL SYSTEM CONTROL Panel

EMERGENCY FLIGHT CONTROL Panel

STABILITY AUGMENTATION SYSTEM
Panel

IFF CONTROL Panel

ANTENNA SELECT Panel The control and display functions
associated with these panels were

INTERCOM CONTROL Panel not used by the IPs nor were they
specified as requirements for A-10

UHF Radio Control Panel flight training. However, to
provide a full-fidelity, full-
mission capability, space was

VHF/AM Control Panel reserved for these functions. The
specific controls and displays

VHF/FM Control Panel used in the panel should be
defined by the using command.

AUXILIARY LIGHTING CONTROL
Panel

TV Monitor (Classified)
Control Panel

HF/VHF Control Panel

SEAT POSITION Control Panel

IGNITION Control Panel

ENGINE Control Panel

THROTTLE POSITION Indicators Indicate left and right throttle
settings.
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Table BI-1. 10S P'anel No. 11I, FuEnetimisI

Control/Display Function

ELECTRICAL POWER Panel

HEADING ATTITUDE REFERENCE
SYSTEM Panel

TACAN Control Panel The control and display functions associated
with these panels were not used by the IPs nor

CANOPY Control Panel were they specified as requirements for A-10
flight training. However, to provide a full-

ENVIRONMENT Control Panel fidelity, full-mission training capability,
space was reserved for these functions. The

LIGHTING Control Panel specific controls and displays used in the
panels should be defined by the using command.

OXYGEN Panel

ELECTRONIC COUNTERMEASURES

Control Panel

CAUTION ANNUNCIATOR Panel

CHAFF/FLARE Control Panel

LORAN Control Panel

1:10
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CAUTION CANOPY

ECM ELEC PWR

OXYGEN

CHAFF/FLARE

TACAN ENVIRONMENT

LRN

LIGHTING

COMP

Figure /I-,;. lOS panel no. If. right A/C console flight instruments.
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T1.II4" 1 0S Pane' . l N4. 2, Fui ons..

Control/Display Function

ACCELERATION (g-force)
Indicator Repeats the cockpit instrument indications.

ANGLE OF ATTACK INDEXER Repeats the cockpit instrument indications.

VIDEO CHANNEL SELECT Enables IP to select any video channel for
display on left CRT monitor.

CCTV ON Left CRT Monitor functions as CCTV when switch
is activated.
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T,(, B -t, I()S '.' nel No. I. Funefii.

Control/Display Function

COMPASS Repeats the cockpit instrument indications.

CANOPY STATUS Lights Repeats the cockpit instrument indications.

(READY, LATCHED, DISCONNECT)

VIDEO CHANNEL SELECT Enables IP to select any video channel for
display on right CRT monitor.

CCTV ON Right CRT monitor functions as CCTV when switch
is activated.

I I
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i gIure I-7. I0) panel no. t. flight instruntnt-i and rght
(:IIT monitor contn)L.

l41



Table B-7. IWS PIant.L Nos. I and 5, Ftlnctilis

Control/Display Function

VIDEO MONITORS or CCTV Displays the selected channel of the cockpit
visual scene or it can be used as a CCTV monitor.
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Table B~ i-8. lOS P~aniel No. 31. Func4tion~s

Control/Display Function

HUD and Forward View Video Displays the cockpit forward view visual scene
Monitor and provides a superimposed head-up display

(HUD) that repeats the cockpit HUD symbology
and dynamics.
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Table 13-1). lOS Pane4% 7. 8. 12, and I I, Functions

Control /Display- Function

Graphic CRTs Displays the graphic CRT pages as selected
by the IP.
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Tble II-I o. (ilIT Page hidhx. Fum-tiion a 1(d Op.ration

Page Function Page Operation

Provides the list of 1. Activate the index page by pressing the
available CRT pages that can corresponding CRT # button (i.e. CRT 1,
be displayed on either of CRT 2, CRT 3, CRT 4) on the CRT control
the four graphics CRTs as panel (Figure 33).
selected by the IP.

2. Determine the page to be displayed and on
what CRT it is to be presented.

3. Press the button on the CRT control panel
keyboard of the number of the page to be
displayed.

4. Press the SEL (select) button. This
will cause the page title on the index page
to flash.

5. Press the button on the CRT control panel
keyboard of the number of the CRT on which
the page is to be displayed.

6. Press the ENT (enter) button. This
will cause the desired page to appear on
the CRT selected. The page title will
discontinue flashing.

Note -

A. To display the index page at any time on any CRT:

1. Press the CRT # button to designate the CRT on which the index page is
to appear.

2. Press the INDX PAGE button on the CRT Control Panel

B. To delete a CRT page:

1. Press the CRT # button to designate the CRT to be cleared.

2. Press the CLR PAGE button on the CRT control panel.
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CRT PAGE INDEX

ASSIGN TO CRT #

1 AIRCRAFT CONFIGURATION 1 2 3 4

2 AIRFIELD/RANGE INDEX 1 2 3 4

3 ENVIRONMENT 1 2 3 4

4 WEAPONS/STORES 1 2 3 4

5 MALFUJNCTION SET 1 2 3 4

6 BOMB SCORING 1 2 3 4

7 TARGET APPROACH 1 2 3 4

8 TARGET APPROACH - STRAFE 1 2 3 4

9 FLIGHT CONTROLS 1 2 3 4

t0 ACTIVE MANEUVER LIST 1 2 3 4

11 ACTIVE MANEUVER SCORING PROFILE 1 2 3 4

1? CRASH CONDITIONS 1 2 3 4

I igiii, lB-1 I ErmpicI (HI palge. (HI Tpage iiiI.ex
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"TIr I I - .1 - in t (;afi onfumi (,(3n Pa . Func tion a nd () ei tion

Page Function Page Operation

Enables the IP to reconfigure 1. Activate this page by pressing
the simulated aircraft. Each the corresponding CRT # button.
parameter has a predetermined
value. If the parameter value 2. Press the button on the
is changed, the preset keyboard corresponding to the
configuration can be reattained parameter.
by activating the initial
condition (INIT COND) button 3. Press the SEL button. The
on the CRT control. parameter will flash.

4. Use the keyboard for the new
parameter value. The digits
selected will appear under the
NEW column.

5. Press the ENT button. This
action reconfigures the aircraft
and the parameter discontinues
flashing.

NOTE: To move the CRT page to any other CRT:

1. Activate the appropriate CRT from the CRT control panel.

2. Key in 99 on the keybcird.

3. Press the SEL button.

4. Key in the number of the keyboard of the CRT on which the page
is to be moved.

5. Press the ENT button.
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ile~ I-1 2. hikial Posiio i bdtx Page. Funi on and Opl.n tion

Page Function Page Operation

Permits the IP to display any 1. Activate this page by pressing
preprogrammed airfield or weapons the corresponding CRT # button.
delivery range.

2. Press the button on the key-
board corresponding to the
desired airfield/range.

3. Press the SEL button. The air-
field/range selected will flash.

4. Press the button on the
keyboard corresponding to the CRT
on which the airfield or range is
to be displayed.

5. Press the ENT button. The
airfield or range will appear on
the CRT selected.
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PAV IS.-MONTHAN

1 GCA 1 2 34
2 CROSS COUNTRY 1 2 3 4

KIRTLAND

3 GCA 1 23 4
4 CROSS COUNTRY 1 2 3 4

GUNNERY RANGE (CONVENTIONAL)

5 GILA BEND 1 2 3 4

TACTICAL RANGE

6 TWIN PEAKS (EXAMPLE) 1 2 3 4

99 MOVE PAGE TO CRT X

I i- .1ut Graiphic (11F page. initial p4.sifiJ4I index4.
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Tab '11l-13. AirfieldM (;A) Page. Function and Opertion

Function Operation

Provides approach plate for the To change radio frequencies and
airfield selected by IP on the INITIAL check points:
POSITION INDEX page. Radio frequencies
and checkpoints are preset for the 1. Activate this page by pres-
specified airfield, but they can be sing the corresponding CRT #
changed by the IP. Touchdown parameter button.
values are displayed automatically at
touchdown. The altitude scale factor 2. Press the button on the
changes automatically (i.e., xlOO to keyboard corresponding to
xlO). Centerline (CL), glideslope number of the parameter to be
(G/S) and altitude (ALT) indicators to be changed.
use fixed scales and moving pointers.
Present aircraft position is shown by 3. Press the SEL button. The
the filled circle and the aircraft parameter will flash.
track by trail dots.

4. Use the keyboard for the
new parameter value. The new
value will replace the preset
values. To reacquire the
preset values at any time,
press the INIT COND button on
the CRT control panel.

5. Press the ENT button. This
activates the new values and
the parameter discontinues
flashing.
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Table B-13 (Continued)

Function Operation

The initial start position in 1. Activate this page by
both the ground plane and altitude can pressing the corresponding
be changed by the IP from the CRT CRT # button.
control panel.

2. Press the ENABLE button of
the aircraft position (A/C
POS) functions on the CRT
control panel.

3. Press either the azimuth
(AZI) or altitude (ALT) button
for the parameter to be
changed. The buttons will
light when activated.

4. Use the track ball to move
the aircraft position (filled
circle) or altitude pointer on
the map to the desired
position.

5. Press the SET button to
disable this function and
activate the aircraft at the
new position. The ENABLE
button light and AZI or ALT
lights will be extinguished
when the set button is pressed.
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I':I,," IR - I I. (I +n ( iitr'/Na igatioi, M1ap Page. Fu'nr nI and Operatiotn

Function Operation

Provides a navigation map for the
area selected by IP on the INITIAL
POSITION index page. Present aircraft
positionis shown by the filled circle
ana the aircraft track by trail dots.

The initial start position in 1. Activate this page by
both the ground plane and altitude pressing the corresponding
can be changed by the IP from the CRT CRT # button.
control panel.

2. Press the ENABLE button on
the CRT control panel.

3. Press either the AZI or ALT
button for the parameter to be
changed.

4. Use the track ball to move
the aircraft position (filled
circle) or altitude pointer on
the map to the desired
position.

5. Press the SET button to
disable this function and
activate the aircraft at the
new position.
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''It, It 4. TactiaI Em ininneiit I Page, I'miietio it a nd ()perdtioii

Function Operation

Depicts the tactical environment, 1. Activate this page by press-
aircraft position, and aircraft track. ing the corresponding CRT #
Provides weapons release paramaters button.
circular bomb drop error, and strafe
scoring. The display can be rotated 2. Press the 3-D button of the
in both the X & Y coordinates to range function. The button
provide 3-D capability. The aircraft will light.
can be positioned at any start point
using the same procedure described in 3. Use the track ball to rotate
Table 33. the display.

4. Press the 3-D button to
extinguish the light and
deactivate this function.
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r-RELEASE PARAMETERS CiR ERROR

TARGET HE ADING ALTITUDE KIAS G -LOAD DIVE ANGLE I DISTANCE) STRAFE %.

2

Figure B-10(. (;rdphic CRT pagc. tactical eImimmuefntr
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'a ble 11-1 ). Envinminnitlt Page. Funtiod n an d( OpertiiiO

Function Operation

Enables the IP to set the 1. Activate this page by
environmental conditions. The para- pressing the corresponding
meters have preset values that are CRT # button.
most often used in training. If the
parameter value is changed, the preset 2. Press the button on the
condition can be reattained by pressing keyboard corresponding to the
the INIT COND button. parameter.

3. Press the SEL button. The
parameter will flash.

4. Use the keyboard for the

new parameter value. The
digits selected wil appear
under the new column.

5. Press the ENT button. The
new environmental condition is
then activated and the
parameter discontinues
flashing.

I 4 ...... i -- . .. . . . . ... . - . . . . . hl . . . . .. . . I b.. . . Il I I



1 RUNWAY TEMP XXXOC

2 SURFACE WIND XXKTS
3 DIRECTION XXXO

4 WINDS ALOFT XXXKTS
5 DIRECTION XXXO XXXO

6 BAROMETER XX.XX

7 ICE SEVERITY XXXXX
8 ALTITUDE XXXXX

9 SEA LEVEL PRESSURE XXXXX

10 FIELD EVALUATION XXXX

99 MOVE PAGE TO CRT X

i rv I-I7 .. ,plc ( paIge. r iininmm-m.
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'~id B-/ 7. Aapons /S on Page. Fune tion ad (Opertibon

Function Operation

Enables the IP to load a 1. Activate this page by
variety of weapons on the simulated pressing the corresponding
aircraft. CRT # button.

2. Press the button on the
keyboard corresponding to the
weapons station on the
aircraft to be loaded.

3. Press the SEL button. The
station number will flash.

4. Press the button on the
keyboard corresponding to the
stores to be loaded. The
stores selected will flash.

5. Press the ENT button. The
stores number will appear at
the station and both stores
and station will discontinue
flashing.
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7 77

7 7

STORE TYPE

I BDU - 33 PRACT BOMB 6 SUU - 30 DISPENSER
2 LAU -68 ROCKET LAUJNCHER 7 SU- 2 5 FLARE DISPENSER
3 600 GALLON FUEL TANK 8 AGM-65 MISSILE
4 AL -I,19 ECM POD 9 MK - 82 LDGP
5 SUU-20OPRACT DISPENSER 10 MK -20 CLUSTER

/9 MOVE ' PAG TO CR Xnpic( IpI~ ~II~I/h
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I, It, B -/ . Nlfuncltioit Set Page. iIteI .. i,, anld OI)Vflti-IEl

Function Operation

Enables IP to fail any aircraft 1. Activate this page by pres-
function. sing the corresponding CRT #

button.

2. Press the button on the key-
board for the malfunction
desired.

3. Press the SEL button. The
malfunction selected will
flash.

4. Press the ENT button. The
malfunction will now occur and
discontinue flashing on the
CRT page. The caution panel
will indicate the occurrence
of the malfunction.

5. Multiple malfunctions can be
inserted: Do not press the

ENT button until all of them
have been selected.

1( I



ENGINES

1 FLAMEOUT - L 4 ENGINE FIRE - L

2 FLAMEOUT-R5ENIEFRLAEU- L&R 6 OIL PRESSURE INDICATOR -L

FUEL

7 BOOST PUMP - L 8 FUEL FLOW INDICATOR -L

HYDRAULICS

9 UTILITY PUMP -L 10 UTILITY CIRCUIT A

ENVIRONMENTAL

11 BLEED AIR - L&R 12 AVIONICS HOT AIR

ELECTR ICAL

13 LANDING GEAR CKT BKR 14 FLAPS CKT BKR

Iigic B I-0). (Em ic ii f page. ma Ifinetlimi vt.
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I'.II' " I- I '. litilt Se ing Page. Fuw t'o. a tl ()pt r ion

Function Operation

Provides a bomb circle and the This page is for performance
impact point for each delivery. The monitoring. The only operation
"tick" mark on each impact point shows that can be performed is to move
the direction the aircraft was headed. this page to another CRT.
Bomb release parameters are tabulated,
along with the winds and circular bomb
drop error. A running error average
is computed and printed on the CRT.
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RELEASE PARAMETERS

PASS HEADING ALTITUDE KIAS G-LOAD DIVE ANGLE WINDS CIRC ERROR

1 09 2066 296 1.4 31 0/0 53

2 353 1848 318 0.7 26 045/30 265

I igitr 1v'Ii-20. G~rJ phic (A f page. bomb s eoflfig.
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/'ale l-201. lanlt t App dac.hl age. Fun.5 bo and ()l.rdt

Function Operation

Depicts the ground path of the
aircraft and aircraft dive angle
relative to the target in weapons
delivery training at the conventional
gunnery range. The miniature air-
craft shows the present position and
the track of the aircraft is repre-
sented with trail dots.

The initial start position in both 1. Activate this page by pressing
the ground plane and altitude can be the corresponding CRT # button.
changed by the IP from the CRT control
panel. 2. Press the ENABLE button on the

CRT control panel.

3. Press either the AZI or ALT
button for the parameter to be
changed.

4. Use the track ball to reposi-
tion the aircraft symbol.

5. Press the SET button to disable
this function and activate the
aircraft at the new position.
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Ig u re B -2 1. ; raphic C R'" page a rg. I a |pnhac h.
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l' h , I - I ~rget ,lppmae-h - Sitrae Page. Fuionl and Oprerdtimi

Function Operation

Depicts the ground path of
the aircraft and aircraft dive
angle relative to the target in
weapons deliery training at the
conventional gunnery range. The
miniature aircraft shows the present
position and the track of the aircraft
is represented with trail dots. The
strafe score (in percent hits) is
printed on the CRT along with the
number of rounds fired and a foul
readout if a foul occurs.

The initial start position in 1. Activate this page by pressing
both the ground plane and altitude the corresponding CRT # button.
can be changed by the IP from the
CRT control panel. 2. Press the ENABLE button on

the CRT control panel.

3. Press either the AZI or ALT
button for the parameter to be
changed.

4. Use the track ball to
reposition the aircraft symbol.

5. Press the SET button to disable
this function and activate the
aircraft at the new position.
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TI hl 11-22. Flight (:htnJL Page, Function and Operadton

Fuction Operation

Graphically illustrates the This page is for performance
extent of stick and rudder deflection monitoring. The only operation
from the neutral position and the that can be performed is to move
amount of force being applied to the this page to another CRT.
controls. The trim indicators light
when the pilot trims the control
surfaces.
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FLIGHT CONTROLS

RUDDER AILERON

TRIM TRIM

RUDDER PEDAL FORCE AILERON STICK FORCE

LTELEVATOR
STICK

RUDDER PEDAL POSITION STICK POSITION FORCE

A E LEV
TRtM

99 MOVE PAGE TO CRT X

IFigr, B-2.3 . ;nphi. lig ht ih tn7l4.
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I'fl U~h~ ~-23. %cfihe ManeWuvem Page, I'utictiol antd Operation

Function Operation

The list of maneuvers that can 1. Activate this page by pressing
be scored automatically are pro- the corresponding CRT # button.
vided in this page.

2. Press the button on the
keyboard for the maneuver to
be scored.

3. Press the SEL button. The
maneuver will flash.

4. Press the button on the

keyboard for the CRT on which
the scoring profile is to
appear.

5. Press the ENT 'button. The
scoring profile (Figure 31)
will appear on the CRT
selected and the maneuver will
stop flashing.
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1 TASK 1 TAKEOFF, CLIMB, LEVEL OFF 1 2 3 4

2 TASK 2 STALL PRACTICE, SLOW FLIGHT 1 2 3 4

3 TASK 3 LAZY 8, AIR ROLL, AIL ROLL 1 2 3 4

4 TASK 4 LOOP, CUBAN 8, SPLIT S 1 2 3 4

5 TASK 5 DESCENT, STRAIGHT-IN, GO-AROUND 1 2 3 4

6 TASK 6 RE-ENTRY, NORMAL OVHO, GO-AROUND 1 2 3 4

7 TASK 7 CLOSED, NORMAL OVHD, GO-AROUND 1 2 3 4

8 TASK 8 CLOSED, NORMAL OVHD, GO-AROUND 1 2 3 4

9 TASK 9 CLOSED, NORMAL OVHD, TOUCH & GO 1 2 3 4

10 TASK 10 CLOSED, NORMAL OVHD, TOUCH & GO 1 2 3 4

11 TASK 11 CLOSED, NORMAL OVHD, TOUCH & GO 1 2 3 4

12 TASK 12 RE-ENTRY, 
NORMAL OVHD, FULL STOP 

1 2 3 4

99 MOVE PAGE TO CRT X

I ig im, 11-2 1. G, ra hic ( HI pagv. a ct- ma ,w uiv r 1k:t.
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I',b/l U1-2 I. Sering Pnifih • Page , Funtion and Olertion

Function Operation

Provides entry and exit values This page is for performance moni-
for selected flight parameters and toring. The only operation that
includes minimum and maximum air- can be performed is to move this
speed and altitude. page to another CRT.
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ENTRY EXIT MINIMUM MAXIMUM

ALTITUDE XXXXXXXXX XXXXXXXXX XXXXXXXXX xxxxxxxxx
AIRSPEED XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX
HEADING XXXXXXXXX XXXXXXXXX
CORE RPM XXXXXXXXX XXXXXXXXX

SCORING STOPS FOR THE LOOP-WHEN STUDENT RETURNS TO LEVEL FLIGHT t-

CUBAN S: AFTER THE TONE ENTER A DIVE AND GET 290 KTS. THEN START.

ENTRY EXIT MINIMUM MAXIMUM

ALTITUDE XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX
AIRSPEED XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX
HEADING XXXXXXXXX XXXXXXXXX
CORE RPM XXXXXXXXX XXXXXXXXX PITCH AT 90 DEG BANK XXX.X

SCORING STOPS FOR THE CUBAN 8 WHEN-STUDENT RETURNS TO LEVEL FLIGHT-

SPLIT 5: AFTER TONE, PITCH UP TO +3.5 DEG. START ROLL BELOW 205 KNOTS.

ENTRY EXIT MINIMUM MAXIMUM

ALTITUDE XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX
AIRSPEED XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX
HEADING XXXXXXXXX XXXXXXXXX
CORE RPM XXXXXXXXX XXXXXXXXX

SCORING STOPS WHEN LEVEL FLIGHT IS-REACHED.-------

99 MOVE PAGE TO CRT X

Figure B-25. (;ruj)hie- CRT page.
activye maneuver s coring pfile.
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I'sible 11-25. Crash Conditon Page, Function and Operation

Function Operation

The list of crash conditions is The simulation system is auto-
provided in this page. The list can matically frozen when crash
be displayed continuously and the occurs. To release the simu-
condition will flash if a crash occurs. lator, press the RESET button
If the list is not displayed, it will on the CRT control panel. If
automatically appear on a CRT when a the crash condition list is in
crash occurs with the condition the automatic display mode, it
flashing. will disappear.
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CRASH CONDITION

EXCEED STRUCTURAL LIMIT FALSE

MIDAIR COLLISION FALSE

EXCESS SIDE LOAD FALSE

EXCESS DESCENT RATE TRUE

ABNORMAL ATTITUDE FALSE

LANDING GEAR NOT EXTENDED FALSE

TERRAIN CRASH FALSE

I

Figure B-20. (;mphic CHTpage. emh conditons.
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"(al l I1-2(p. I()S Pa nt- No). 19. Functions

Control/Display Function

CRT Controls

CRT 1, CRT 2, CRT 3, CRT 4 Activates the corresponding CRT.

Keyboard, SEL, ENT Provides capability to select and
modify CRT page parameters.

INDX PAGE Recalls INDEX PAGE on the selected CRT
(CRT I - CRT 4).

CLR PAGE Clears page on the designated CRT (CRT
1-CRT 4).

ADV PAGE Displays next page in sequence on the
the CRT selected (CRT I - CRT 4)

BACK PAGE Returns preceding page on the CRT
activated (CRT 1 - CRT 4).

FRZE Causes simulator to freeze at the
current set of flight conditions.
A second depression releases the
simulator from the freeze condition.

INIT POS Reinitializes aircraft at the start
point. If the CRT page parameter values
had been changed during the mission,
these values are retained and define
the initial conditions/position.

INIT COND Activation results in reinitialization
of the simulator to the original, preset
flight conditions. All parameter
values changed during the training
missions are erased. This button
should be pressed prior to each new
training session to reset the simulator
to the predetermined flight conditions.
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'able Ii-20 ((: n tin ued)

Control/Display Function

CRASH

OVERRIDE Prevents the aircraft from crashing when
crash conditions are met.

RESET Eliminates prevailing crash condition

and reactivates the aircraft.

MAP

TRACK BALL Permits repositioning of the aircraft
in altitude and azimuth on the GCA map,
navigtion map, tactical range map, and
target approach maps, and is used to
rotate the tactical range map for the
3-D capability.

ENABLE Activates the track ball.

AZI Used in conjunction with the track ball.
The aircraft symbol on the maps can be
repositioned in the qround plane.

ALT Used in conjunction with the track ball.
The aircraft symbol can be repositioned
on the altitude scale of the maps.

SET Disables the track ball and activates
the aircraft at the new position.

3-D Used in conjunction with the track ball.
The tactical range map can be rotated
in the X and Y axes.
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Trable 11-2( (Can tin ued)

Control/Display Function

MAP SCALE

INC Increases the scale of the maps.

DEC Decreases the scale of the maps.

TIMER

HR MIN SEC Provides a numerical display of the
Readout time for specific events.

START Causes timer to start timing event.

STOP Stops timer at present displayed
readout.

RESET Causes timer to reset to zero.

AUTO Sets timer in automatic mode. Timer
starts when simulator is taken off
freeze and stops when the simulator is
put on freeze.
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Iigure B-2 T. 0S ljamel no. 19. (:lrrc,.mit ...
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1" I v 1 -2 7. N)S Pa I IrI No. 15. Iulirti I i

Control/Display Function

HARDCOPY

CRT 1, CRT 2, CRT 3, CRT 4 Provides hardcopy of the content
for the CRT selected.

AUTO Hardcopy of the CRT selected is
automatically dispensed each time the
freeze button is pressed on the CRT
control panel.

4



KARDCOPY

CRT COPY

CRT

CRT

2

3

CRT
4

Fiur 1-28. lI)S pa nel no. I5, haieopy.
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I(1/1 I B -28. lOS Pai 1WI No. 16, F~unctJins

Control/Display Function

EMER STOP Removes all electrical power from the
simulator, except utility power.



Fig ure B -2 9. K)S pa nelI no. 16, e me ge nc s top.
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Tabhle B-29. lOS Panel No. 18, Functions

Control/Display Function

SPEAKER

SPKR N Turns speaker on or off. Speaker
output is from simulator cockpit.

SPKR VOL Controls speaker volume. Volume is
reduced automatically during voice
transmissions of the IP from the 1OS.

PED MIKE Provides connection for IP's
pedestal mike.

HDSET VOL Controls volume of headset

HDSET MIKE Provides connection for IP's headset.
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COMMUNICATIONS

SPEAKER

HD SET VOL SPKR VOL

HD SET PED
MIKE MIKE

Figure B-3O. lOS panel no. 18, communications.
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'abeh /B-30. )S Panel No. 6. Functions

Control/Display Function

IOS Lighting Control Controls intensity of lOS overhead
lights.

lOS LITE ON Turns on lOS lights.

INDICATOR Control Controls intensity of illuminated
switches and indicators on OS.

IND LITE ON Turns on indicator lights.
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LIGHTING

lOS

MIN --Q MAX

INDICATORS

MIN MAX

*ITEU

Figure B-3 1. lOS panel no. 6, lighting controls.

.1 ,2
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TII, B -3 1. JOS Pit-neI No. 13:, JFune ioI1s

Control/Display Function

SIM PWR ON Provides electrical power to the
simulator system.

CONT LOAD ON Activates the control loading system.

CKPT VIS ON Activates the visual sytem in the
cockpit.
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IabIe 11-32. 10S Panelt No. 24), Function

Control/Display Function

AIRCRAFT SOUND

IOS

SPKR ON Turns on aircraft sound at IOS speaker.

SPKR VOL Controls speaker volume of aircraft
sound.

HDSET ON Turns on aircraft sound at lOS headset.

HDSET VOL Controls headset volume of aircraft
sound.

COCKPIT

SPKR ON Turns on aircraft sound at cockpit
speaker.

SPKR VOL Controls speaker volume of aircraft
sound.

HDSET ON Turns on aircraft sound at cockpit
headset.

HDSET VOL Controls headset volume of aircraft
sound.
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AIRCRAFT SOUND

Jos COCKPIT

SPKR VOL SPKR VOL

MIN AX MI MAX

MISSPRR
ON I ONj

HDSET VOL HOSET VOL

MIN MAXMIIKAX

ON ON

Figure B-33. lOS panel no. 20, ai imraft sound eontmis.
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Fa(P / Bf l-33:. l0S P ieI No. 2 1. l'uic dorts

Control/Display Function

PREPRO DEMO

DEMO INDX Causes list of available preprogrammed
flight demonstrations to appear on CRT
3 (Panel No. 14).

THUMBWHEEL Used to select flight demo for playback.

DEMO INSRT Activates the selected demo for
playback. The demo activated flashes
on the CRT.

DEMO PLAYBK Initiates playback of the selected demo
(FAST, NORM, SLOW) at the corresponding speed. When demo

is complete, the simulator automatic-
ally returns to freeze mode.

STUD PERF

PERF RECD Initiates recording of the student's
flight performance. Simulator

automatically transitions out of freeze
mode when switch is activated.

PLAYBK
(FAST, NORM, SLOW) Plays back the student's performance

recording at the speed designated.

FRZE Provides simulator freeze capability.

PROBLEM CONT

EXT ELEC POWER Simulates connecting external power to
the aircraft.

WHEEL CHOCKS Simulates aircraft wheel chocks are in
place.

GND RATE BOOST Increases aircraft ground speed.
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'T'id t-3 3 ((A) ,fi ,III,(I)

Control/Display Function

VOICE RECORDER

STOP Stops tape.

REWIND Drives tape at fast speed from take-up
reel to supply reel.

FWD Drives tape at fast speed from supply
reel to take-up reel.

PLAY Plays audio recording at IOS and cockpit
speaker/headset.

POWER ON Activates tape recorder.

RECORD Activates audio recording.

VOX/MAN VOX mode permits voice commands to
actuate tape recorder. MAN mode
provides continuous recording
capability.

CCYV CONT

PAN/TILT Provides control of horizontal and
vertical position of cockpit CCTV
camera.

POWER ON Turns on CCTV camera.

ZOOM (IN, OUT) Provides camera zoom capability.

IRIS (OPEN, CLOSE) Enables control of light received at
the camera lens.

FOCUS (IN, OUT) Provides control of camera focus.

VOICE SYNTHESIZER

VOICE ON Activates preprogrammed voice
synthesizer for standardized flight
instructions.

S98



PREPROG DEMO-"- STUD PERF PROB CONT-.% VOICE CCTV CONT
RECORD RECDiI i  PAN/TILT,NEXTi ECIIUI

DNO PFEE'ISO UP

PA W LFT?

PLAY BK 1DOWN

FAST zCHOCKS rW zoom

NORM mN
SLOW A IL I OUT

DEMO 
POWER

PLAY BK ON

FAST 
IRIS FOCUS

VOIE SNTHOPEN IN

NORM VOIE S1Y
VOCECLOSE OUT

SLW ANI N

Ii r, I-.; I I)S "a l n. 21. training featufts and (1 ( .( I o lnLtf L .
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